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DRILLING MACHINES 


All Styles, 


UPRIGHT DRILLS, 


20 to 38 Inch Swing. 


Latest des 3 and improve- 

ments. All fitted with our 

patent quick return of 
the spindle. 


For cuts and prices address 


BICKFORD DRILL 60., 


Ciacinnati, O. 









170 to 180 E, Front St., 





UNIVERSAL RADIAL® 


RADIAL ORILUNG MACHKE 


RAB Bie PETURES 
~DRICES$450 0& UPWARD = 
UNIVERSAL RADIAL DRILL WO 


INNAT 


USE ONLY 





/E. C. ATKINS & CO. 


INDIANAPOLIS, IND. «* MEMPHIS, TENN. 


MANUFACTURERS OF 


GROSS-CUT, CIRCULAR, BAND AND GANG SAWS 


FINE SAWS A SPECIALTY. 


SOLE MANUFACTURERS OF THE FOLLOWING BRANDS 
CROSS-CUT SAWS; 


Silver Steel Diamond, Concave Tooth Dexter, Special 
Steel Diamond, Original Tuttle Tooth Improved, 
Extra peared One-Man and Narrow Cross-Cut Saws. 

4 ze ee REELS Ores = = 


Piet ae 





ALL LUMBERMEN REQUIR& CROSS-CUT SAWS. 


Our CROSS-CUTS are acknowledged as oan nie ye the best in use,” 
We are Agents for Tanite Emery Wheels and 


PATENTS. 


M.D. &L. L. LEGCETT, 


Attorneys at PatentLaw 


Patents obtained in the United States one in 
oreign countries. 


Masonic Building. CLEVELAND, c °. 








TOLEDO WIRE WORKS. 


F. POWELL & CO. 
Manufacturers of 


COAL SCREENS 


WIRE BANK RAILINGS, 


PLANT STANDS, 
FIRE PROOF LATHING, &e, 
Summit Street, TOLEDO, 0 








THE BEST. 


and are. 


rinding Machinery. 


E. H. JONES & CO., 


223 and «26 River St., CLEVELAND, 0. 














= Wheel Machinery. 


SYKES’ 
J. WENDELL COLE, ME. IMPROVED 
Manager of Pe ivania een? 3 ws 
Southern Lake ons, and Suitable for all 
the Northwest for classes of 
DETROIT EMERY WHEEL CO. Buildings. 
Address: Box 84, Columbus,0. Easy Put On. 


or P. 0. Box 152, Chicago. 
Hart’s Corundum-Emery Wheels 








SYKES IRON ROOFING CO., NILES, O. 





g® Send for Circular and Price List, and mention this Paper. 


Engineers and Contractors, 


| Worthington Steam Pumps, 
Rox Annealed, mreowes Light Engines 


Soo ee Automatic & Slide Valve Engines 
ang Fe Lian Of all Descriptions. 


Il my Iron is 
e-Rolled and 


seed Oil, 


STEAM PLANTS, COMPLETE, FUR- 
NISHED AND SET UP. 








The Kilby Manufacturing Co., 


CLEVELAND, OHIO, 


—SUCCESSORS TO— 
The Prospect Machine & Engine Co., of Cleveland, 0., and Barney 
& Kilby,of Sandusky, 0, 


Recent extensive additions to our Shops and Machinery makes our Plant one 
of the largest and best equipped in the country. 

We are. now prepared and have facilities for doing Foundry and Machinist work 
of evéry description. Shall be glad to furnish estimates on application for Tagine, 
Boilers and other heavy Machinery. 2-ly 


STEAM SEWER PIPE PRESSES. 


Dry Pans for Grinding Clay, 
Wet Pans tor Tempering Clay. 


Improved Pug-mills, with adjustable Cast- i 


Iron Ends, J. Smith’s Patent 
Press Feeders. 


: > KILN CRANES & SPECIAL CASTINGS. | 
Conia SEWER PIPE and BRICK YARD Machinery Outfits. 


STEVENSON & CO., Wellsville, Ohio. 








Write for Prices. 


Se hrmciant a cke Geeta tae 


Coal Miners and Dealers will find it to their advantage to correspond 
with us when in need of screens. 


HEAVY FIRST QUALITY SCREWS AT LOWEST PRICES. 


FOREST CITY WIRE & IRON WORKS, 


ttt Frankiin Avenue. TELEPHONE 1683. CLEVELAND, OHIO. 


Cambridge Roofing Co.. 


Menufacturers of 


CROWL’S PATENT STANDING SEAM, 


Plain Rolled, Corrugated and Crimped Edge, 


, Si d Ceiling. Made of Steel and Charcoal Iron, awarded 
saggens Gin ce by the ‘New leans iixposition. fae eB: 


CAMBRIDGE - OHI10 

















STILWELL’S 


Patent Lime-Extracting 


Heater and Filter 


Combined. 


Is the only lime extracting Heater that will prevent scale in steam 
boilers, removing all impurities from the water before it enters the 
boiler. Thoroughly tested. 


Over 3,000 of them in Daily Use. 


This cut isa fac-simile of the appearance of a No.5 Heater at 
work on ordinary lime-water when the door was removed, after the 
Heater had been running two weeks. 

Illustrated Catalogues. 
Stilwell & Bierce Mfg. Co., 


DAYTON, OHIO. 








Machinery Manufacturers’ Association 


“FOR SUPPLYIR -——~ 


MACHINE SHOPS, FOUNDRIES, PLANING MILLS, PAPER MILLS, ROLLING MILLS, 
FLOURING MILLS, MINES, CAR-SHOPS, RALLWAYS, ETC., 


With MACHINERY, TOOLS, and other EQUIPMENTS, at the Makers’ Lowest Prices. 
i. H. PRATT, Manager. 


OFFICE: - CLEVELAND, Ohio. 


89% St. Clair St. Opp. Kennard House, 
a@ WRITE FOR PRICES. ~¢# 


sun dien’ 6 





PRESSED WROUCHT IRON OPEN TURN BUCKLES. 
BEST 


AND 
CHEAPEST 


The list retail price of this Buckle is less than one-half the wholesale 
price of inferior: goo’s when we commenced to manufacture, and 
dealers, even in small towns, find it profitable to carry a stock to sell with iron for tie rods. 











CLEVELAND CITY FORGE & IRON CO., CLEVELAND, Ono. 
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MANUFACTURERS OF 


WIRE CLOTH 


Of Every Description, 
Office Railings, 
Elevator Enclosures, 


AND ALL KINDS OF 
Architectural Wire and Iron Work. 


w. 8. TYLER, E, H. ALLEN, 
ent. Sec. & 


CLEVELAND. OHIO. 





McCLURE & SCHULER, 


Engineers and Contractors, 
Bissell Block, 


i HINTSROREE, be 


‘Blast Fu Faornace 


Construction 
ASPECIALTY. 


Sole agents for 
Massick’s & 
Crooke’s 
PATENT 
FIRE BRICK 
STOVES. 


Fire Brick 4 Pipe 


— struction in general. 
guarantee and put inte 
| operation au the plants we design and 
or. 


ALEX. LAUGHLIN & €0., 


Engineers and Contractors, 


aa We 





Wape BuILpINe, CLEVELAND, O. 


Will contract to erect, equip and | gas in cael 
tion — Mill rae every 
escription. 


Regenerative Gas Furnaces 


Artificial Gas Producers, 


A Speciau Feature. Estimates Fur- 
NISHED ON APPLICATION. 


EVAN JONES, Southern Agent, 
Knoxville, Tenn, 





Joszru A. OsBORNE, Witiram M. Monrog, 
Of the U.S.Supreme Court Bar. Patent Expert- 


OSBORNE & MONROE, 


PATENTS. 


29 EUCLID AVE., CLEVELAND, OHIO. 


Fanon Canoes litigated in the United S 
8u d Circuit Courts. UNITED STATES 

GND FOREIGN PATENTS PROCURED. Searches 
and Opinions as to the Scope. Validity end tn- 
fringement of patents. Terms Reasonable 


FOR SALE! 


¢ Steam Engine Builders, Shop Rights and 
loenees to Build and Sell the 


QurImwsr 
Automatic Shaft Governor. 


Patented Feb. 22, 1887. 
Address LEONARD & McCOY, 








FREIGHT AND PASSENGER 


ELEVATORS 


L.S. GRAVES & SON, 


Corner Center and Frank Streets, Rochester, N. Y. 
New York Office, 46 Cortland St.; Cleveland Office, 208 Superior St. 
Send For Our Catalogue. 





“|Engineer and Contractor, | 





118 Liberty St., New York, 


JAMES P. WITHEROW. 


Lewis Block. Pittsburgh, Pa.. 


General Agent for 


Whitwell Fire-Brick Stoves and Clapp-Griffiths Patents 


For the Manufacture of Soft Steel. 


for A No. 1 Boiler Plates, Boiler Rivets, Wire"Rods. Stay Bolts, 
me Nall Plates ¢ Will contract iY completely pointe ay gers Ramat in operation blast 
twell stoves, and steel p) 8 as above. 
appertaining to blast hep | and steel works pene Det + Sigg 
can guarantee promptness and satisfaction $1 


Sharon Boiler Works, 


(Limited) 
SHARON. PA. 











CINCINNATI. 


FACTORY OFFICE 46 C ‘“ VE. N LKICATs On 








Fulton Steam Boiler Works, 


Jd OHN T. CAULFIELD, Proprietor. 
Manufacturer of 


Steam Boilers, 


—ALSO— 


SMOKE STACKS, TANKS, PANS 
BREACHINGS, HEATERS, Ete. 


Write for Estimate. Works just north 
of Union Passenger Depot. 


RICHMOND, Ind. 


BUNDY RADIATORS 


Steam and Hot Water, 


10,000 pleased parties using an 
aggregate of over 12,500,000 
square feet of Bundy Radiators 
attest to their superiority. 


IF YOU DOUBT THIS 


We will send the list and consider it a 
favor if you will write to the 
parties for their opinion. 








a ‘ Send for catalogue with new designs 
ania of ARABESQUE Radiators for ORI- 
ENTAL, MOORISH and other Queen 
Anne rooms. 


A. A. Griffing Iron Company, 


673 Communipaw Ave., Jersey City, N. J. 
J. D. SMITH & CO., Cincinnati, O. 


Manufacturers of Every Description of 


Foundry Facings,Blackings & Foundry Supplies 


——PLUMBAGO FOK ALL PURPOSES.—— 








|HUGHES STEAM PUMP CO. 






MACHINISTS 
and Manufacturers of 


Steam Pumps. 
Hydraulic Presses, 


p a 








And General 
Machinerv. 


Elm, cor. Wiiliiagten Street. CLEVELAND. 0 


The Reliance Safety 


Water Columns 
Cost a trifle -more than 








about $16 to $20. 


Can ag afford _? carry 
risk 


Sold by scien generally 
i for Illustrated Price 


RELIANCE GAUGECO. 
236 Sheriff St., 
CLEVELAND, OHIO 
















CLIPSE WS! 


LECTROTYPE 
Beek NC RAVING C co. 


CLEVELA 





From $4.00 up. 
$5.00 up. 


Steam Jet Pumps, - 
Automatic Injectors, - “ 
High Lifting Injectors, ‘* $6.00 up. 
Shafting, Hangers, - - $1.00 up. 


COUPLINGS, BOXES, COLLARS, ETC. 
Write for Circulars, Etc. 


COLUMBIA INJECTOR C0., CLEVELAND, 0. 





THe  Haritow” 
Positive Feed Lubricators. 


For Marine and Stationary Engines, 

Steam Pumps, Electrical and 

other Machinery, 

MAXIMUM ECONOMY IN OIL. 
MARKED ECONOMY IN 
Not dependent upon or 
operated by Steam 
Pressure, ndensa- 

tion or Gravity. 
Not affected by chan- 
ges of Pempereuire. 







FUEL. 





BEING “operated by 
some moving por- 

tion of the engine or 
machine to be tubri- 
cated, the ‘* Harlow 
Lubricator'’ starts 
and stops with the 
engine or machine —S— . 
being lubricated, without requiring ‘the slightest atten- 
tion from the engineer.or operator, always delivering the 
oil in any amount from a drop to a constant stream. 

The cup can be filled at any moment while the engine 
or machine being lubricated is in operation, withow 
causing any leakage either of oi! or steam. 


Harlow Lubricator Mfg. Co, 2°STON: Mass 





J.M. Allen, Pres. Ww. B. Franklin. V. Pre 


J. B. Pierce, Seo’y. 


GEO. P. BURWELL, Gen. Agent. 
246 Superior St., 
CLEVELAND, O. 


A. C. GETCHELL, 





Radiant Facings B Standard Core Com w Process B 
ant Bleckin meme pM ro catalogue and 4 prise ag me be hed on applieation. Moaninns ‘Rand. 


Chief Inspector. 
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IRON AND STEEL CARS. 


National Car and Locometive Builder. 

Considering the rapid progress that iron and steel] 
made into favor as material for ship building, bridge 
construction, and their successful adoption for a host of 
other engineering purposes, it is surprising how slowly 
iron and steel have been applied to car-building, for 
which they ought to be peculiarly well adapted. We 
have often heard it said that the difficulty of bringing 
metallic cars into favor was principally due to the con- 
servative tendencies of master car-builders, who are 
unwilling to change from the material they are familiar 
with, and for the working of which they have the use of 
highly perfected tools. There may be a grain of truth 
in this, but master car-builders could not prevent the 
introduction of iron or steel cars, if the vehicles made 
of these metals had displayed a striking fitness for the 
purpose of their construction. Within the last twenty 
years, a great many iron and steel] cars have been built, 
but most of them had faults that precluded the hope cf 
their ever being adopted to the standard rolling stock cf 
any railroad company. 

Designers of iron cars appear to have lately learned 
wisdom from the mistakes of previous inventors. The 
experience of the Philadelphia & Reading Railroad 
Company, and of other companies with the cars con- 
structed by the New York Iron Car Company, indicate 
that iron, formed into cars of this design, does for car 
construction what the same material has long done for 
shipbuilding, provides a lighter amd stronger structure 
for the carring of acertain load. The strong form in 
which the iron is put, enables a fairly light car to be 
built which will carry with safety an exceptionally 
heavy load. We have repeatedly alluded in this issue 
of the National Car and Locomotive Builder, to the eco- 
nomical advantage that a car carrying a heavy load has 
over those that carry light loads. The Philadelphia & 
Reading have been using the iron cars long enough to 
estimate with a fair degree of accuracy, the relative cost 
of moving coal in these and in iron cars; and it is esti- 
mated that the whole movement of coal could be made 
in iron cars at about two-thirds the expense incurred in 
using small cars. 





The Iron Car Company is not the only corporation 
offering a promising metal car to railroad companies. 
The Steel Car Company, of New York, is building a 
steel passenger coach which will seat as many passengers 


advocates of metallic cars. One advantage of this style 
of construction would be the constantly decreasing out- 
lay in the expense of repairing cars, a reform badly 
needed since, according to the most trustworthy reports, 
the cost of car repairs is now about ten per cent. of the 
whole operating expenses of all railroads. The saving 
derived from the increased hauling power of locomotives 
of paying freight, due to the smaller proportion of dead 
weight, would be in itself a handsome revenue to mary 
companies. 


SCHUMACHER’S IMPROVED 20-INCH LEVER 
DRILL. 


This drill is made from eutirely new patterns with the 
metal distributed so as to give the required strength to 
the parts subjected to the greatest strain. The column 
is connected with a heavy back brace at the top, bottom 
and above the center; this feature, with the extra length 
of the base, effectually overcomes the tendency of the 
column to spring when doing heavy work. A short 
base will be furnished when so ordered. 

The drill is 54 feet high; has cui bevel wheels, racks 
and pinions, steel spindle and countershaft; spindle 1 





as an ordinary wooden car, and yet be much stronger 
and lighter. This car will be so strong that it cannot be 
telescoped in the most violent collision. The steel is 
put together in the form of an ovaltube. Conforming 
to the shape of the car on the inside every five feet, 
there are hollow ribs, to which the shel! is securely riv- 
etted. The floor rests upon and is securely fastened to 
steel keelsons, extending the length of the car and plat- 
forms. These keelsons are rivetted to the shell of the 
under part of the car and laterally braced. The inside 
of the car is lined with upholstery made of plusb, 
leather and other suitable material, affording a cushion 
to come in contact with in case of accident. All the 
inside is chemically treated and fire-proof. The com- 
pany propose building freight cars of the oval tube 
type. 

A company, with headquarters at Chicago, are having 
a steel passenger car built according to the Murison 
patents, in the shops of the Louisville, New Albany & 
Chicago, at New Albany, Ind. This car is also ofa 
tubular section, made of steel plates bent edgewise and 
very strongly braced. The inside will be fitted and 
upholstered with fire-proof material. We understand 
that a special preparation of compressed paper pulp 
will be employed for the inside lining. 

The United States Rolling Stock Company are also ' 
said to be arranging to begin the buildiog of iron cars | 
according to the La Motte patents. 

We thus see that there is unusual activity among the 





7-16 inches in diameter, with 10} inches traverse, Morse 
taper; column 4} inches in diameter; table (16 inches 
in diameter) which turns in the arm, swings round on 
the column, is fitted with elevating rack and pinion, 
and has 20 inches vertical traverse; greatest distance 
from table to end of spind'‘e, 26 inches; from base to 
end of spindle, 41 inches; belt shifter arranged so as to 
be operated by the foot or by the hand as desired ; 
tight and loose pulleys 8 inch diameter, 3 inch face (to 
make 260 revolutions per minute); cone pulleys 2} inch 
face with four changes of speed. It is manufactured by 
E. A. Schumacher, 247 Sycamore street Cincinnati, O. 
_ EE 
Something More than Coincidence 

Toledo (O.) Commercial. 

The Iron Trape REVIEW, a non-partisan j urnal, 
representing great industrial and general business 
interests, thinks the marked evidences of restored 
confidence and business activity since the election, must 


be regarded as something more than a coincidence. 
e Be SH ies. 





THE Telephone Exchange of Stockholm, Sweden, is 
equipped with American apparatus. 


THE DINSMORE GAS PROCESS. 


The loss occasioned by the condensation of heavy 
hydrocarbon vapors distilled from coal in the ordinary 
operation of gasmaking, appears to be in a great meas- 
ure overcome by a simple process recently patented by 
Mr. J. H. R. Dinsmore, of Liverpool. This consists in 
alternately condensing and volatilizing the hydrocarbon 
vapors until they become converted into permanent 
gases ; and the system has been practically tried for sev- 
eral months past at Widnes gas works with very satis- 
factory results. Ordinary retorts are used, combined 
with an arrangement of heated ducts and cooled pass 

ages. The number of ducts and passages required, 
depends upon the richness of the coal in heavy hydro- 
carbons. ina triple arrangement, the first heated ducts 
leads from the inner end of the retort, and passes 
through the back wall of the oven, where it forms a 
junction with the second duct, which passes through the 
whole width of the setting and out throngh the front 
wall. Here it forms a junction with the third duct, 
which returns through the oven, out at the back wall, 
and carries the ascension pipe. The duct junctions are 
surrounded by water jackets, and form the cooled pass- 
ages. ‘I'hey are provided with doors so placed that all 
parts of the apparatus are easily accessible for cleauing. 
The trials at Widnes proved that 13,000 cubic feet of 
20 to 24 candle gas could be regularly obtained from a 
ton of Aldwarke Main coal, a gain of about 30 per cent. 
over the usual method of carbonization ; and, moreover, 
the gas was found to be freer from sulphur compounds 


and of a more permanent composition. 
—_— AL el 


Another Great Enterprise. 
Manufacturers’ Record. 

The Southward trend of capital seems to be taking a 
new start, coincident with the revival of industrial activ- 
ity throughout that section. For several weeks the 
Manufacturer's Record has told of many new enterprises 
of great magnitude that were taking shape, but the larg- 
est yet reported, at least for some months, is that of a 
$5,000,000 company, composed largely of New England 
capitalists, organized at Fort Payne, Ala., to develop the 
mineral interests of large properties in and around that 
town. Among the active men in this great enterprise 
are J. W. Spaulding, president; Hon. D. H. Goodell, 


| Henry B. Pierce, and other leading New England busi- 


ness men. It is stated that this company will establish 
a number of iron enterprises, and that among them will 
be three furnaces of 200 tons daily capacity, a rolling 
mill, etc. Itisa big enterprise, and its organization 
means the movement Southward not only of the heavy 
investments made by these gentlemen, but of still larger 
investments of New England money drawn to Alabama 
by what they have seen of its wonderful resources while 
on their investigating tour. 


A Herald special, from Washington, of November 20, 
says the Navy Department will, in a few days, issue 
proposals for the construction of a floating battery for 
coast and harbor defence, which was authorized by the 
last Congress. Under the provisions of the act $1,000,- 
000 was appropriated for floating batteries, or rams, and 
other naval structures to be used for that purpqse. The 
designs for the ship were made in the Bureau of Con- 
s‘ruction and Repair. She will have a battery of four 
guns—two 16-inch and two 12-inch—the largest ever 
made in this country. The armament for this vessel 
will be the heaviest used upon any American vessel. 





na 0 ta 

Ir is reported that the long talked of idea of utilizing 
wind as an agent to secure electrical potential is to be 
practically tested in Minneapolis. A windmill capable 
of giving off 10 horse-power with a 15 mile breeze will 
be fixed into the tower of a prominent building in that 
city, and will be connected with a dynamo. When the 
wind blows above a certain rate the dynamo will be run 
and will charge accumulators. 









































IRON FIBRE—ITS ACTION IN BENDING AND 
BREAKING. 
Railway Review. 
When we wish to break a bar of iron, we usually cut 
a channel with a cold chisel around the entire bar at 
the point where the break is desired. This having been 
done, we place the bar on an anvil with the channel 
slightly over its edge. A smart blow on the outlying 
portion will cause a fracture, which at first sight, has all 
the appearance of crystallization. Now, if we take this 
same bar and cut a channel on one side, and subject it 
to the same treatment with the channeled face up, the 
crystalline appearance will show slightly, in close proxi- 
mity to the bottom of the channel, but the main body of ; 
the bar will be bent and partly broken, displaying a fibre 
with a long, silky appearance. 


Again, if we take this bar with no previous prepara- 
tion, and subject it to the same treatment, we shall find 
that, instead of breaking, it will simply bend, showing 
no fracture whatever. The question arises, why, with 
the same blow, do these different specimens of iron show 
such widely different results? It has been said that the 
blow on the cold chisel disturbed the fibre of the iron, 
weakening it and putting it in condition to fracture at 
the point cut. Being desirous of demonstrating this 
matter, and for reasons given below, we obtained a bar of 
iron 1} in. wide and @ in. thick. Instead of usinga cold 
chisel, we made use of a file, and puta channel around 
the entire bar. We then placed the bar-on an anvil, 
with the channel slightly over the edge, struck the out- 
laying portion a smart blow, and it flew from the bar 
like cast iron. The fracture presented a crystalline 
appearance. This experiment satisfied us that some- 
thing other than the disturbance of the fibre by the cold 
chisel was the cause of this sudden disruption and con- 
sequent crystalline appearance. 


Some have argued that when the original skin of the 
iron was broken or cut, the strength was greatly reduced, 
and that fracture ian bending was well nigh certain. 


To settle this theory, we cut again a channel around 
the bar, and put it upon a planer and planed away the 
surface for some distance each side of the channel, until 
the channel was entirely ‘‘ planed out.” The bar was 
reduced in thickness nearly one-third, but the “ original 
skin”’ of the iron was gone. We next subjected this to 
the same treatment as described above, and it bent bean- 
tifully, with no indication of fracture. This demon- 
strated to our satisfaction that the “ original skin”’ of 
the iron was not, in this kind of strain, what saved iron 
from fracture. (It should be stated here that iron of 
good quality has been broken with an apparent crystal- 
line fracture, where no channeling or previous prepara 
tion has been made—see Kirkaldy’s experiments on 
wrought iron and steel—but the circumstances were dif 
ferent from those under discussion here.) When we 
bend a bar of iron slowly, the fibres on the convex or 
outer surface of the bend are disturbed very greatly 
comparatively, and this distention or elongation of fibre 
decreases as approach is made to the other side of the 
bar, where a crumbling of the surface fibre wiil take 
place. 

From a careful examination of the bent portion, the 
different layers of fibres, so to speak, appear to have 
slipped or slid one over the other, to an extent depend- 
ing upon the degree of strain brought to bear npon 
each. Sections cut from the bent portion, when exam. 
ined with a microscope, show more or less distinctly, 
that the lamine and iron threads have become disturbed 
and loosened in their cinder envelopes, particularly on 
the outer side of the bend. If the bending is repeated 
back and forth several times, the loosening up of the 
fibre is distinctly seen without the aid of a glass. 


Having briefly considered the action of iron fibre in 
the process of bending, we return to the question of 
fracture. Why does the bar break suddenly and with a 
crystalline appearance under a smart blow, at the point 
marked ‘or channeled with a file? Whena bar of iron 
is bent, the other fibres receive the strain first, breaking 
its severity as it is transmitted to those underlying. The 
disturbing force is distributed over the entire portion of 
the elongated fibre, diminishing each way from the 
point of greatest strain. Now, it will be seen, that by 
entting a chaunel through the outer layer of fibre, the 
strain is confined to the point where the channel is cut. 
The fibre on either side to the depth of the channel is 
not acted upon at all, and exerts no influence as a pro- 
tection to the underlying layers of fibre; hence, when 
the blow is received, the effect is confined to the chan- 
nel, the fibre having little or no opportunity to protect 





itself, and it breaks short off. Whena channel was cut 
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in the bar on both sides, and then planed out, the bar 
was virtually restored to its normal condition, and its 
behavior was the same as when in its original condi- 
tion. 

Had we space, allusion might be made to inferior 
qualities of iron, where, in piling the center portions, 
are very poor indeed, while the outside bars are of un- 
exceptionally good quality. This kind of iron presents 
a good surface, but io bending and breaking, its inferior 
quality is readily discovered. But the experiments 
which we made were with good bar iron.—[From a 
Sibley College lecture, by J. M. Allen. 








Twin Screws and Triple Expansion Engines. 

Twin screws driven by triple expansion engines have 
in so many cases proved more effective and economical 
than the side-wheelers and propellers built a few years 
ago, that ihe question of converting old side-wheel steam. 
ers into twin screws is likely to arise. The experience of 
an English railroad company in this direction is there- 
fore interesting. The London & North-Western Rail- 
way, some months siace, placed their paddle-wheel 
steamer “‘ Duchess of Sutherland,’ (built in 1869) in 
the hands of Messrs. Laird Brothers for conversion into 
a twin screw steamer with the expectation that her effi- 
ciency for their cross channel cattle trade would be im- 
proved, and that considerable gain in economy would 
result from the introduction of more modern machinery. 
The work has been completed, and on a recent trial trip 
the vessel ran 14} knots, the engines developing 1,400 
horse-power. Tho old machinery, side-wheels and boxes 
were removed, but the forward and after sponsons or 
guatds, and their houses on each side are retained 
and connected, the houses forming quarters for the ship’s 
officers, store rooms, etc. The old side-wheel space is 
decked over, and formed into a large additional space 
for cattle. The necessary alterations have been made 
about the stern of the vessel, and stern tubes and brackets 
fitted, anc the arrangement of engine keelsons, bulk- 
heade, coal-bunkers, etc., have been modified to suit the 
new machinery. This consists of two sets of triple ex- 
pansion engines having cylinders 16} in., 26 in. and 41 
in. diameter, with a stroke of 30 in., and working at 150 
ibs. pressure, steam being provided by two double-ended 
cylindrical Scotch steel boilers. The carrying power of 
the vessel has been increased by about 190 tons, large 
additional deck space for cattle gained, while the net 
register tonnage has been reduced by 257 tons. The 
speed has been considerably increased, and the consump- 
tion of fuel reduced 60 per cent. 








American Engineers to Visit Europe. 

The Iron Age states that a movement is on foot to hold 
a meeting of American engineering societies in Europe 
next year. The civil engineers, the mining engineers, 
ind the mechanical engineers of the United States have 
veen approached, and “ it is likely that, after the ground 
1as been sounded, the enterprise will come up officially 
nefore the American societies. The arrangements are 
to provide for a week’s stay jn London, then a chance 
to attend the Paris meeting of the Iron and Steel Insti- 
ute, and a week later a joint meeting of the English. 
French and American engineering societies. The 
opportunities afforded for visiting the Paris exhibition 
under peculiarly favorable auspices would probab y no 
be lost sight of as an additional attraction. It is under 
stood that one of the steamship companies will unde: 
take to run an extra steamer for the outward trip a! 
special rates, provided the number of participants is 
over 150, the engineers being given the privilege of 
using their tickets for the return at any time during 
three months.” 





Moving West. 

In some interesting figures showing that the iron 
industries in New England are moving Westward and 
Southward, Bradstreet’s give the following statistics : 
“ Among the details of the recent change of base from 
New England and New York to the West and South, may 
be mentioned the following: Since 1879, 50 per cent. 
of the rolling mills in Maine, 36 per cent. in Massachu- 
setts, 20 per cent. in Connecticut and 50 per cent. in 
Rhode Island have discontinued operations. A few years 
ago the seat of the nail and tack manufacture was in 
Massachusetts ; now it is at Pittsburgh and Cleveland. 
Not long ago the machinery was taken from a dis- 
mantled iron establishment in Massachusetts aud 
removed to Virginia, and this Autumn the Norway Steel 
& Iron Company, of Boston, has decided to go out of busi 
ness on account of ‘a long recognized and insnrimount 
able inability to compete with Western iron com- 
panies,’ ”’ 


VALUABLE INSTRUCTIONS FOR ENGI- 
NEERS. 
asics hala 

The Eclipse Pump Manufacturing Co., Cincinnati, 
have published the following valuable instructions to 
engineers : 

1. Condition of the Water.—The first duty of an engi- 
neer, when he enters his boiler room in the morning, is 
to ascertain how many gauges of water there are in his 
boilers. Never unbank or replenish the fires until this 
is done. Accidents have occurred, and many boilers 
have been entirely ruined, from neglect of this precau- 
tion. 

2. Low Water.—In case of low water, immediately 
cover the fire with ashes, or, if no ashes are ai hand, use 
fresh coal. Do not turn on the feed under the circum- 
stances, nor tamper with or open the safety valve. Let 
the steam outlets as they are. 

3. In Case of Foaming.—Close the throttle, and keep 
closed long enough to show true level of water. If that 
level is sufficiently high, feeding and blowing will usu- 
ally suffice to correct the evil. In case of violent foam- 
ing, caused by dirty water, or change from salt to 
fresh, or vice versa, in addition to the action above stated, 
check draft, and cover fires with fresh coal. 


4, Leaks.— When leaks are discovered, they should be 
repaired as soon as possible. 

5. Blowing Off.—Blow down under a pressure not ex- 
ceeding twenty pounds, at least once in two weeks— 
every Saturday night would be better. In case the feed 
becomes muddy, blow out six or eight inches every day. 
Where surface blow.cocks are used, they should be often 
opened for a few moments at a time. 

6. Filling Up the Boiler.—A fter blowing down, allow 
the boiler to become cool before filling again. Cold 
water pumped into hot boilers, is very injurious from 
sudden contraction. 

7. Exterior of Boiler.—Care should be taken that no 
water comes in contact with the exterior of the boiler, 
either from leaky joints or other causes. 

8. Removing Deposit and Sediment.—In tubular 
boilers the hand-holes should be often opened, and al] 
collections removed from over the fire. Also, when 
boilers are fed in front and blow off through the same 
pipe, the collection of mud or sediment in the rear end 
should be often removed. 

9. Safety Valves.— Raise the safety-valves cautiously 
and frequently, as they are liable to become fast in their 
seats and useless for the purpose intended. 

10. Safety Valves and Pressure Gauge.—Should the 
gauge at any time indicate the limit of pressure allowed 
by the inspector, see that the safety-valves are blowing 
off. In case of difference, notify the inspector. 

11. Gauge Cocks—Glass Gauges.—Keep gauge cocks 
clear and in constant use. Glass gauges should not be 
relied on altogether. 

12. Blisters—When a blister appears, there must no 
delay in having it carefully examined and trimmed, or 
patched, as the case may require. 

13. Clean Sheets.—Particular care should be taken to 
keep sheets and parts of boilers exposed to the fire per- 
fectly clean, also all tubes, flues and connections well 
swept. This is particularly necessary where wood or 
soft coal is used as fuel. 

14. General Care of Boilers and Connections.—Under 
all circumstances keep the gauges, cocks, etc., clean and 
in good order, and things generally in and about the 
engine and boiler room in a neat condition. 

Wrought Iron Belting. 

Mr. John Spiers, of Worcester, Mass., gives the fol- 
lowing interesting particulars of the successful adoption 
of wrought-iron belting: “A lathe used for turning 
rolling mill rolls, compound gear, has a 48-in. pulley. 
This is driven by an 18-in. pulley on the countershaft, 
which makes 120 revolutions per minute, and is 8 feet 
from the 43-in. pulley, measured from centre to centre; 
both pulleys are of iron, smoothly turned on the faces. 
A 7-in. double leather belt was used in these pulleys, 
but would slip when the turning tool became dull. This 
belt was replaced by one made of Russian sheet-iron, 
the same as that used for stove pipes and parlor stoves, 
and was rivetted together in the ordinary way. It was 
seven inches wide and two inches longer than the 
leather belt, the extra length making up for the want of 
elasticity in iron. During one year’s steady run this 
iron belt could not be slipped even when a heavy cut on 
a 25 in. roll was taken, which broke a Sanderson steel 
too], having a section of 12 in. by 24 in., a cutting sur- 





tace of 24 in., a feed of § in. per revolution, and an over- 
hang of 4 inches.” 
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TALL CHIMNEY ENGINEERING. 
abort estos 
Scientific American. 

Some very striking examples of the resources of engi- 
neering have been furnished by the treatment of tall 
chimneys, in some cases the tragic side of the profession 
coming into relief. The problems presented for solution 
by these structures are difficult. It often happens that 
a chimney settles a little on one side, and becomes dan- 
gerously inclined from the perpendicular. In such a 
case it has to be straightened. Sometimes the operation 
is successful, but in a number of instances the chimney 
has fallen after the operation. 

Probably the worst of these accidents on record hap- 
pened in the case of Newland’s mill chimney, Bradford, 
England, a shaft rising 260 feet from the top of the 
foundation. When it was nearly completed, it was 
found to be bulged on one side and hollow on the other. 
The settling occurred during asingle night. To straighten 
it, two cuts were made extending about one-half around 
it, which, as fast as made, were filled with stone one-half 
inch less in thickness than the cut. Iron wedges were 
driven above the new stone to take the weight. The 
cuts were made little by little, so that no change occurred 
until the wedges were knocked out. The chimney then 
settled down on the side were the cuts were, and was 
straight. It was then completed. Nine years later 
some cracks appeared and were repaired. Again, after 
ten years more had elapsed, some pieces of the outer 
casing dropped off, and two days later the whole upper 
portion of the chimney fell, killing fifty-four persons 
and doing about $100,000 worth of damage. Just before 
the collapse, stones and mortar were observed to burst 
out from the locality of the cuts. 

In the neighborhood, a successful operation of the 
same character was performed. A chimney at Bingley, 
near Bradford, was found to be four feet six inches out 
of perpendicular. A gap a 
toot high was cut clear through 
one side of it. Screw jacks 
were inserted in the cut as fast 
as the cut progressed, and as 
each was putin place, it was 
screwed up hard against an 
iron top plate. A similar plate 
was placed under each jack. 
When about half the circum- 
ference of the chimney was 
cut through, the jacks were 
slowly turned down until the 
chimney was nearly straight. ae oumad 
The gaps between the jacks 
were bricked up, the jacks were taken out one by 
one, and masonry was put in their place. When all were 
removed, the shaft was perfect, the compression of the 
new work having completed the straightening. 

In another instance, a chimney 132 feet high, settled 
until its top was 3 feet 2 inches out of the perpendicu- 
lar. This was at the works of Matthews & Sons, in 
Gloucestershire. A course of bricks was taken out for 
five-eighths of the circumference and replaced by a 
course of 12 in. less in height. As fast as the cut was 
made the new course was laid, and iron wedges were 
driven in above it. When all was in place, the wedges 
were driven out, and the chimney came back to within 
an inch or two of the perpendicular. 

Chimneys will stand these operations if of good ma- 

terial originally; but if the brick and mortar are infe- 
rior, they will be apt to succumb. A shaft in Oldham 
was being straightened in the above manner. The 
owner protested, taking the ground that the mortar 
should alone have been sawed, and went off a little dis- 
tance with one of the workmen to observe it, when 
suddenly the pile fell, burying one man in the bricks 
and destroying an adjacent building. The brick and 
mortar were both of inferior quality. 
“It is by no means the universal custom to treat the 
problem in so radical a manner as by the removal of a 
portion of the bricks or stones. Often the mortar 
between two of the courses of brick is sawed out on the 
joints until the work has been completed. 

The moving of a chimney has been successfully accom- 
plished. In Brunswick, Maine, a seventy-eight-foot 
chimney was moved twenty feet on greased planks. It 
weighed about 100 tons. Inside of nine hours it was 
again at work in its new position, receiving the products 
of combustion from the fires. 

The erection is generally conducted by the ordinary 
methods in use in regular building. Sometimes a radi- 
cal depature is made. An iron chimney over 150 feet 
high has been built from the hottom upward. A sec- 





HAVE NOT BEEN GOOD, 





tion of the chimney twenty feet high was first built. 
This was raised vertically four feet, and a circle of 
plates fonr feet high was riveted to it at the bottom. 
The whole section, now twenty-four feet high, was lifted 
again four feet, and a new course was riveted on, and 
this was continued until the whole was complete. A 
hydraulic ram did the lifting. Of course, this method 
could not well be applied to other than a sheet iron 
shaft. 

[n thedemolition of a high chimney some ingenuity 
can be shown. A chimney in Middlesborough, England, 
was taken down brick by brick from the top downward. 
A long chute one-half an inch longer and wider than a 
brick in its cross-sectional dimensions was first erected 
within the flue. It was air-tight, and rose from an air- 
tight box placed at the bottom of the chimney. The 
bricks were dropped one by one through this chute, 
and were cushioned by the air so that none were broken 
or injured. From time to time the box was opened and 
the bricks that had accumulated were removed. 











SOLID EMERY OIL STONES, ETC, 





We illustrate herewith two articles, which, though 
not entirely novel, are new to the trade as articles for 
wholesaling. Solid emery oil stones and knife sharp- 
eners have heretofore been offered merely in a tentative 
way. The knife sharpeners have looked common and 
have been poor. They have been thrown in pigeon 
holes under the counter or emptied into old soap boxes, 
and stood out at the store stoop or curbstone. The oil 
stones have grown dusty on the shelves. Both articles 
have been badly treated, and have deserved bad treat- 
ment. The Tanite Co., of Stroudsburg, Monroe Co., 
Pa., has at last perfected these articles, and now offers 
them in such style as to be equally acceptable to the 
user and to the seller. Each oil stone and each knife 
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EMERY OIL STONES HAVE NEVER YET COME.IN FAVOR. THE REASON®IS THAT THEY 





sharpener is put up in a neat pasteboard box, and they 
are sold to the trade, the former in wooden cases con- 
taining 1 dozen each, the latter in 4 gross boxes. 

The knife sharpener here shown consists of a wooden 
stick three times coated with fine emery. It is greatly 
superior to the imported German stones of somewhat 
similar shape, as the latter are too heavy for the hand— 
break if dropped upon the floor, and are too fine to do 
good work. As for the old-fashioned steel, every one 
knows that most of them are absolutely worthless, and 
that only very high priced ones by first-class makers are 
worth buying The Tanite Co.’s triple-coated emery 
knife sharpener is so low in price that a half dozen 
won’t cost more than one really good steel. The sharp- 
eners can be used for kitchen knives and carvers, for 
sickles, lawn mower knives and all cutting instruments 
that need a quick cutting edge. 

The solid emery oil stone here illustrated is in all 
respects similar in quality to the famous Tanite emery 
wheels. Two grades of these stones are made; one for 
putting on a rough edge and one for a cutting edge on 
fine tools. ‘The rough edge stone will do the same work 
that a grindstone will, and the carpenter who carries 
one in his kit can often do alone what it takes two men 
to do ata grindstone. These goods are wholesaled by 
the Tanite Co., and by its numerous agents, and will 
soon be in the hands of the hardware trade all over the 
conntry. 





Smallest Steam Engine in the World. 

It is stated that the smallest steam engine ever made 
has just been completed, after two years of labor, for 
the Paris exhibition. It is composed of 180 pieces of 
metal, is a shade under three-fifths of an inch 
in height, and weighs less than one-ninth of an ounce. 
A watchmaker made it 
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EXCELLENT coal is being found in Llano county, 
Texas. 





THIS: :S-TONE,MANUFACTURED BY THE TANITE CO.OF 
STROUDSBURG, MONROE CO., PENNA; U.S:‘A,, 1S SUPERIOR TO ANY NATURAL 
STONE.: IT HAS ALL-THE DURABILITY OF EMERY AND WILL CUT MUCH MORE 
|FREELY AND RAPIDLY THAN ANYANATURAL STONE 


LAKE SHIPBUILDING NOTES. 





Marine Record. 

The Cleveland Drydock Co. is putting a new jig mill 
into their new mill in the yard, to expedite getting out 
timber for the vessel under contract. 

At the Globe iron shipyard, Cleveland, one of the 
Hill boats will be ready to launch in about thirty days, 
and the other in six weeks. The Lehigh line boats are 
progressing finely, the first or No. 2 of the line is nearly 
in frame, and the keel is laid und frames bent for the 
other. 

Messrs. Ward & Jackson, shipsmiths, Cleveland, have 
closed contracts for the iron work on the three steam 
boats, to be built at Quayle’s Son’s yard, one by the Cleve- 
land Drydock Co., one at Radcliffe’s yard. This firm has 
probably as complete a set of tools for boat work, as can 
be found at any port along the lakes, and the work 
turned out is made to give satisfaction. 

The Chase Machine Company, Cleveland, have about 
completed their new building on Elm street, and they 
will soon be ready to enter into the manufacture of the 
Chase fog whistle machine, and do a general jobbing 
work in their business. The officers of this new enter- 
prise are G. C. Barnes, president and general manager; 
James L. Chase, vice-president, and J. H. Ball, sec- 
retary and treasurer. 

The River Machine Co., Cleveland, are adding new 
tools to their already extensive plant, including, among 
others, a large lathe, from a Cincinnati firm, and a new 
steam hammer, which will strike 1,000 pounds. This 
company is now prepared to do all kind of marine work 
with promptness. The new crank shaft recently put in 
the Dudley has given good satisfaction, and as each 
member of the firm is a practical man in his department, 
good work may be relied upon. 

The Brown Hoisting & Conveying Machine Company, 
Cleveland, have just completed 
three of their cantilever rigs 
for discharging and handling 
iron ore on the old river bed, 
and will commence another 
set of three more this week. 
This firm is now erecting four 
similar rigs in Duluth, Minn., 
also at Pittsburgh, Pa. They 
will also erect one of their 
patent cantilever conveying 
machines on the crib water- 
works, to be used for convey- 
ing the sand, etc., dug out 
from the new tunnel now in 
course of building. Foreman Johnson, with a gang of 
skilled workmen, will have charge of this work. 

The Globe Iron Works Co., Cleveland, are building a 
triple expansion engine for Captain Thomas Wilson’s 
new boat, under contract at Quayle’s Son’s yard, 20, 31 
and 52 by 42-inch stroke, and two Scotch boilers, 11 ft. 
diameter and 12 ft. long. Also a componnd engine, 30 
and 56 by 48-inch stroke, and two boilers 10 ft. diam- 
eter by 16 ft. long, for the steamer to be built by the 
Cleveland Drydock Co., for H. Johnson and others. In 
addition to this work, the company has five boilers and 
machinery, for the boats previously mentioned in these 
columns, all of which will keep them busy away into the 
Spring. 
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Cast Iron as a Material for Boilers. 
Master Steam Fitter. 





It is claimed that the transmission of heat, through 
plates of equal thickness of either cast or wrought 
iron, is in favor of cast iron; in point of dur- 
ability it exceeds wrought iron, and for the follow- 
ing reasons: It resists corrosion better than wrought 
iron; it is not affected by the chemical impurities 
which exist in the feed-water, or the acids found in 
the products of combustion ; on account of its granular 
structure it is not possible for it to blister when sub- 
jected to a high heat in the furnace; itis not liable to 
be strained by inequalities of temperature. Against 
this array of statements the opponents of cast iron bring 
the following objections: The material is not strong 
enough to resist a high pressure; it is liable to crack. 
These assertions are again met by the advocates of 
cast iron by replying that much depends upon the 
quality of iron used. Cast iron strong enough for car 
wheels is strong enough for boilers, and when used for 
low pressure, where 10 lbs. or 20 lbs. would be all or 
more than it is possible to attain, they are beyond per- 
adventure safe, Heat that will crack cast iron will 





blister wrought iron. 
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AN ENGLISHMAN ON ‘iHE TARIFF. 

The subjoined letier, addressed personally to the 
editor of the Iron TrRapE REVIEW, is interesting as 
coming from an Englishman now in business in this 
country, but who still clings to the Free Trade fallacy : 

DusvuQuE, Iowa, Nov. 28, 1888. 

* * * Unlike Andrew Carnegie, who declined to 
rejoice with England on the jubilee of Queen Victoria, 
because he did not believe in a monarchy, I rejoice with 
you simply becanse I know full well you are happy 
over the outcome of the Presidential election. For my- 
self, mere parties are nothing further than making them 
the avenue through which the well being of the Com- 
monwealth is to be advanced. Now that the Republican 
party is »gain invested with power, I hope the intelli- 
gent part of it will predominate and introduce tariff 
modification akin to the Mills bill. In the late contest, 
as I have observed the national pulse, the tariff question 
was not considered in an unprejudiced spirit and on its 
rea) merits. Large numbers of Republicans voted 
against it solely on account of the source from which 
the proposed reform emanated. 

It is suid Americans are the most easily humbugged 
people in the world, and certainly the hugest humbug 
that ever played pranks with a nation, is the supposition 
that a high tariff can be for the benefit of its people, 
and is the cause of higher paid labor. When America, 
Australia and New Zealand have populations of similar 
ratio to extent of territory to Germany, Belgium and 
England, wages of labor will be uniform with what it is 
in those countries. Any party that advocates high 
tariff in the States, aids in revolutionizing the distinc- 
tive character of the Republic as contrasted with the 
characteristics of the monarchical countries of Europe 
and fosters the growth of a favored moneyocracy—in 
other words, a moneyed, if untitled, aristocracy. 

I am one with W. Lloyd Garrison, have a natural and 
strong love of country, but not a narrow, sickly patriot- 
ism which is inconsistent witb a healthy cosmopolitan- 
ism. Every intelligent, broad-minded American is 
prowd of the mechanical advances of his country, as 
seen in its improved manufactures by which, while cost 
of products is minimized (being less than European 

manufactures) labor is properly remunerated. 
The American libels his country who says the home 
market would be lost and manufactures paralyzed by a 
modified tariff. The home market would be retained, 
and a large foreign demand result. 

Free wool would enable cloth manufacturers to com- 
bine the foreign with the native wool, so that fine cloth 
now imported from France and England would be 
made here, better employment given to labor, the inevi- 
table result would not only be the exclusion of the for- 
eign manufactured article from our home market, but 
American cloth would be exported to European and other 
countries, same as leather has been since the duty was 
taken off hides. 

With the large unpeopled territory of the States under 
an injurious policy, the country must progress, but isola- 





tion from the other countries of the world, which is the 


in its train. One of the worst is the nurturing of an 
immensely wealthy class, which is against the constitu- 
tion, and the very essence of the institutions Washing- 
ton and hiscompatriots sought to establish and perpetuate. 
Trend of things is wrong when four Chicago houses, 
like some barbarous force can kill the profits of the 
ranchmen of the West, swamp the trade of the butcher, 
and yet the people pay as much for beef as ever. 

Now, a high tariff does not create this, but it is of the 
strongest nutriment to maintain such a state of things. 
Pardon the impertinence of this epistle, but I have 
thought to gratify myself by giving you opposite ideas 
to those which you have been receiving of late. Your’s 
sincerely. bal ad ad * 

We had thought of presenting a brief outline of the 
President’s Message for this issue, but the above letter, 
written some days before it appeared, so closely resem- 
bles the last annual pronunciamento of the Chief 
Executive, that the task seems unnecessary. It is evi- 
dent that Mr. Cleveland and our English correspondent 
look through the same spectacles. 








THE RAILROAD CLEARING HOUSE. 
Concerning the proposed railroad trust, Henry Clews, 
the well known troker, makes the point that it is illegal 
without the consent of the stockholders. His argument 
is that if a single stockholder enters a protest against the 
scheme, it will be sufficient to compel the withdrawal of 
the road in which he is a stockholder from such an 
alliance. If this is good law, the plan is illegal. The 
stockholders of a company vote for a board of directors 
who represent the stockholders under certain powers 
which, by law, are vested in them. These directors 
have no right to delegate the powers placed in their 
hands to any other body, whether it is called a clearing 
house or given any other name. The people elect mem- 
bers of Congress to represent them tor certain purposes. 
These members of Congress cannot delegate the powers 
given to them to any other body. If they could, then 
they would have the right to subjugate our Government 
to a foreign power, or to a set of men who might 
organize themselves into a body for that purpose. This 
clearing house scheme ‘purports to be a dictatorship 
over the roads. The presidents of the various roads 
connected therewith propose to subjugate themselves in 
their powerand authority, which they have no right to 
do without the consent of the stockholders who voted 
them tc their places. 

The true and only remedy, he holds, is through Con- 
gress. To provide for this, Congress should be influ 
enced to modify the Inter-State law so as to give to the 
Commiesioners full power to regulate rates. The law 
now compels railroads to give tea days’ notice before 
advancing rates. Itshould be amended so as to pro- 
vide a similar notice to be given for the reduction of 
rates, and it should be at the option of the Commission- 
ers, after full investigation of the incentive for a reduc- 
tion, to decide for or against the same. 








A CLEVELAND correspondent telegraphs a New York 
paper that “a big project is on foot among the capitalists 
of Cleveland, to supply the cities and towns of Ohio 
with water from Lake Erie. It is designed to run the 
water-pipe line direct to Columbus, and thence to Cin- 
cinnati, giving force to the supply by pumping engines. 
Reservoirs are to be constructed for securing an uninter- 
rupted flow in case of accident. The main line will be 
tapped to supply smaller cities.” If the inhabitants 
along the line proposed, go thirsty until they are supplied 
from Lake Erie, we fear there will be a declination 
through the center of the State—except, perhaps, in 
Cincinnati, where the use of water is greatly confined to 
external purposes. 








ACCORDING to figures of new railroad construction in 
1888, the greatest increase has been in the Northwestern 


the Pacific. 


but 11 per cert. 





philosophy of a high tariff, must bring severe penalties 


the United States up to the end of the third quarter of 


group, including Iowa and Nebraska, and through to 
In that territory over 20 per cent. of the 
new mileage is found at the end of the third quarter, 
while at the end of the half year the group had built 


THE year 1888 is ia: to a close with the industrial 


THE GREATEST YEAR YET. 
IRON ORE FIGURES FOR THE SEASON OF ’88., 
Total Production of Lake Superior District for 1888, 
5,000,000 Tons—Keceipts at Lake Erie Ports, 3,783,- 
659 Tons—On Dock, December rst, 1,848,555 Tons 
—Total Sales for Lower Lake Delivery, 4,366,359 
Tons—Small Surplus Stocks. 

While 1886, which marked the thirtieth year in the 
history of the Lake Superior iron ore district, witnessed 
the largest shipments and sales and the smallest propor- 
tionate surplus up to that time, and while the year 1887, 
which showed an increased production over 1886 of 32 
per cent. and an advance in sales of 48 per cent., was 
thought to have capped the climax, it has remained for 
the year 1888 to exceed all previous records in every 
respect mentioned. When we say that the production 
has exceeded that of the “big year” of 1887 by over 5 
per cent.; that the sales of 1888, for lower lake delivery, 
have “topped”’ those of 1887 hy nearly 60 per cent., and 
that the paltry amount of 167,300 tons of ore remaining 
unsold at lower lake ports at the close of navigation 
represents merely odd lots that have accumulated at 
various points, and are not réadily saleable, the import- 
ance of the subjoined figures will be at once evident. 
The situation is comprehended in the following resume : 
SHIPMENTS, SALES AND SURPLUS. 





Gross Tons. 
The amount of iron ore on dock at Lake Erie ports at 
the opening of navigaticn in 1888 was 703,720 
The total ceoenets. - men nan ome for the season 
of 1888 were.. ae a *3,783,659 
Making a total of... sonciennin iciaplitenini tiie 4,487,379 
Of this amount hae” was shipped te furnaces, by 
rail, during the season Of 1888..........ccc0.ccseeeeeeseeeeees _2,638.824 
Leaving on dock at Lake Erie ports, #t the close of 
navigation, 1 $1,848,555 


There was on dock at the close of “havigation, “1887, 
1,568,861 tons, of which there remained eaeetd edaditle 750,000 








The receipts at lower lake ports in 1888 were.. 3,783,659 
Making a total of... 4,533,659 
There re mene “unsold, at ‘the ‘close ofn nav wigation, 

in 1888..... a ee 167,300 
The total sales for lower lake delivery during the 

lake season of 1888 were, therefore...............0.00--c008 4,366,359 
The a hesnivaneaonaonsedhh peree Lone cache season ¥ = 

were . niles Saiaxcvnc tees 2,759,198 
Showing an increase in 1888 sales of..................eccesee 1,607,161 
The total shipments from Lake Superior ports for 

FR as WOTE...cvercvcrscesereseecoescees soescccensesssserscesescoscssseesee 5,000,000 


annTs sil iias adi ciatlttanensaateubhonsn Rbduatuseredouniiececensséoveses 4,366,359 


We have a balance sold for arent an oaets = 
than lower lake ports of... 633,641 


*This does not include the receipts of the Cleveland Rolling 
Mill Co., 167,000 tons. +Not including the amount on docks of 
the Cleveland Rolling Mill Co., viz : 90,000 tons. 


The proportion of sold and unsold ore at Lake Erie 
ports, we estimate as follows : 





: ss Per ent. 
Date. Sold. Unsold. Unsold. 
December 1, 1884...........cseessesses 388,135 650,000 626 
December 1, 1885..........cseeess.s00 918,949 130,000 12.4 
December 1, 1886......... 896,472 70,000 7.3 
December 1, 1887...,...ccecccccsccsree 858,861 50,000 48.1 
December 1, 1888 ........scccccssseeee 1,681,255 167,300 9, 


From this it appears that the percentage of unsold 
ore at Lake Erie ports, despite the heaviest receipts, and 
the large amount remaining on dock, is very much 
below last year, and is the lowest within the past five 
years, 1886 alone excepted. In other words, the stocks 
ire practically cleaned up. 

For the figures contained in the following tables, the 
Iron TRADE REVIEW is indebted to the promptness and 
courtesy of the various railroad officials, the collectors of 
ports, and other entirely trustworthy sources. One 
noticeable feature, is the fact that Ashtabula, which, 
since 1883, has been forging ahead as an ore-receiving 
port, this year steps to the front, leaving Cleveland 
second and Fairport third. The relative rank of Fair- 
port is not less noteworthy, from the fact that, up to 
1886, her receipts were comparatively insignificant. 
Another point worthy of attention, is the sudden leap 
taken by Buffalo, from 28,699 tons in 1887, to 240,000 
tons in 1888—cansed by the increased shipment of Lake 
Superior ores to Eastern points. The following table 
shows 
TOTAL RECEIPTS AT LOWER LAKE PORTS FOR SIX YEARS. 


























Port. | 1883. 1886. | 1887. | 1888. 

Se a 

Toledo. ......| 27,617 2.444 15,00 ,960| 61,729| 75,601 
Sandusky. .| 587825] 106540| 143,180| 157,970| 160,606| 154°924 
Huron. Pes “ih SE eee 4021) 21,288 4,351 
Lorain ...... 25,794) 30,156) 13,186) 99.744) 134,764) 197,900 
Cleveland .| 723,129] 904850 §89,2341,034,650|1,216,423| 971,795 
Fairport. . 40.334) 23,100} 31,492} 112,000) 601,568, 611,140 
Ashtabuia . 67 000} 650,000} 582.01 872, 001 10.0 128589 
Rrie.. 106.787| 116 027| 122,223] 91,280! "210,488) "240'338 
Buffalo 40,203] 8,76| 7,160 31869 28,699} 240,000 
Total. .... |1,692.689' 1,841,877! 1,503,969! 2,270,554! 8,439,19813. 783,659 











interests of the country generally in excellent shape. 





The webialnsd tab e shows the amount of ore on dock 
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for the past six years: 
IRON ORE ON DOCK AT CLOSE OF NAVIGATION. 



































Port. | 1883. | 1884. | 1885. | 1836. | 1887. | 1988 
ee 

Toledo 18,000! 12,000} 15,000; 59,900] 53, 
Sandusky 72,834]  87.457| 80,000, 65.900] 100.000 
je PG Ee ae 8,500) 11,70 9 3 

orai........ 35.9)7|  34,316| 69.304] 110,000] 100,000 
Cleveland... 482,238] 494,683| 464.971| 487,327] 27.626 
Fairport .. 2'1C0| _7,500| 7,000 "318| 20,000 
Ashtabula... 349,306] 331;110| 285,697} 522,516] 686,833 
Erie «.......... 77.750| 81.844 36; 89; 95,092 
Buffalo ...... None. None. None.| None 26,500 

Total ...... 943,095] 1,038,1351 1,048,940| 966,472) 1,558,961] 1,848,555 











This is the largest amount on dock within the past 
six years, being nearly double that of 1886; but, as 
above shown,the noteworthy fact is that only 9 per cent. 
of it remains unsold. 

It must not be forgotten, however, that the unsold ore 
amounts to but 3°35 per cent. of the total output, or 43 
per cent. of the ore that was shipped to lower lake ports. 


THE GREATEST YEAR OF ALL. 


The Marquette Mining Journa/, summing up the sea- 
son from the shippers’ standpoint, says : 

Lake shipments for the season are practically at an 
end, and the figures show that the Lake Superior mines 
have sent more ore to market by water this year than in 
any previous year in their history. At this date a year 
ago, the last cargo for the season had gone forward. 
This year’s shipments to date are 210,577 tons in excess 
of the total for 1887, and this will be slightly increased 
by a few cargoes yet to be reported from Escanaba. 
Compared with the shipments of 1886, the difference in 
favor of the current year is 1,107,248 tons. The rail 
shipments this year are known to be larger than ever 
before, so that it is entirely safe to estimate the output 
of the Lake Superior mines for 1888 at 5,000,000 tons, 
or about 300,000 tons more than their production in 
1887. 

The depression that prevailed during the earlier 
months of the season, and the improvement that set in 
later, can be traced from the following figures, showing 
how the shipments of this year and last compared, 
month by month: On June Ist the mines were 90,837 
tons behind the shipments by water on the correspond- 
ing date in 1887; on July Ist, 161,905 tons; and on 
August Ist, 245,065 tons. The reaction then set in, and 
September Ist saw the difference in favor of last year 
reduced to 222,887 tons. By October Ist it was cut 
down to 139,880 tons, and by the Ist of November it 
was not only wiped out, but a gain of 27,973 tons over 
last year had been made. This has since swelled to 
210,577 tons, with the shipments yet to be reported to 
be added, to make the full excess over last year. 

By ranges, the shipments are as follows : 











Range. 1888. 1887. 
I ccicdesctascinshnbsrrsieesscesisebane 1,113,220 1,154,110 
i icekacisahadends teins lapel 1,815,402 1,755,328 
GIIIIINS :cavecnnnteabapnuninnaginde <ovetdenns 1,223,334 1,081,872 
Revie cecctusqneoenin Sabiivecies=<cnenahs 433,607 302,081 

4,583,563 4,383,391 

By ports shipments have been : 

Port. 1888. 1887. 
SSP eae eo 2 ee 844,694 83,411 
Escanaba. CE SER A lecineamines we. 2,181,452 2,072,708 
St. so a 107: y1,544 
Ashland, a. Wis. eee 1,016,414 1,040,727 
Two Harbors, Minn... 450,475 390,467 
Tanne. cchecgguiniisnccucenenneenneneetiabieebs 4,600.434 4,398,857 


Fourteen of the larger mines of the Marquette, Me- 
nominee and Gogebic ranges have shipped by lake this 
season a total of 2,658,066 gross tons of iron ore, the 
shipments of each being as shown in the appended 
statement : 








Name of Mine. Tons 

Lake Superior, Marwuette TAN EO.....20.0000+ seneneeseess 228,593 

P.& os jnatstesnibentuaniatentinn 223,414 
Republic, - 4 201,382 
Cleveland, ra : 181,706 
Champion, ~ , 167,143 
Chapin, Menominee range.. . 267,729 
Florence, <a . 139,421 
Vulcan, + 129,441 
Dunn, es = 112,358 
Iron River, 107,143 
Norrie, Gogebic wager. 379,204 
Colby, 2,435 
Aurora, “ 2 176,777 
Ashland, “ * 141,218 

Total... . 2,658,066 


This is over + half hes entire éaenithy dies by water 
this season from all the mines in the Lake Superior 
region. The mines of the Vermilion range are omitted 
from this enumeration of the larger mines and their 
work for the reason that we get only a “ lump” report of 
the shipments from Two Harbors, Minn., and cannot, 
therefore, give the shipments of any of the mines on 
that range separately. 

ES ees a ae 

CuIcaGo claims the biggest map factory in the world. 

The annual output is 1,000,000 per week. 


950 | will be memorable in the history of lake navigation for 





NEW LAKE TONNAGE FOR 1888. 
ae se 
The Cleveland Plain Dealer, with commendable enter. 
prise, publishes tables showing the new tonnage for 
1888 in the Great Lakes and the losses of lives and ship- 
ping during the season. Itsays: The season of 1888 


many reasons, not least of which is the light loss of life 
and property from shipwreck. Old mariners fail to 
recall the time when the season, as a whole, has been so 
free from disastrous ‘storms. November, the month 
most dreaded by the mariners, passed without a blow 
worthy of being called a gale. The accompanying list 
of lost boats foot up forty-eight, with a carrying capacity 
aggregating 17,700 tons, and a total valuation of $439,- 
400, but these figures represent barely half the losses of 
1887, when seventy boats, capable of carrying 34,400 
tons, and valued at $777,700, went out of existence.. A 
year ago 116 souls went to the bottom in a series of ruin- 
ous storms that swept over the entire chain’ of lakes, 
while‘ this year only sixteen lives were lost from actual 
shipwreck. 

The season of 1888 has gone, and the surroundings 





capable of indicating the prospects for next year are of 


with a carrying capacity of 100,950 gross tons a trip, 
and costing $7,124,000, will be put afloat some time 
between now and the middle of next Summer. 

One big craft, worthy of mention, but not included in 
the list, on account of the peculiar business to which she 
is adapted, is a big steel ferryboat, now about completed 
at the yard of the Cleveland Shipbuilding Company: 
This remarkable steamship will cost, when complete, 
about $325,000. She will be used to convey the trains 
of the Michigan Central Kailway across the Detroit 
river. Twenty-four loaded cars is her capacity. She 
will be propelled by monstrous power, and she is con- 
structed so as to go through ice of two feet in thickness. 
The owners of this boat will send her across Lake Erie 
about January 1, and they express no fear of the ice 
obstructing her passage. 





The Hudson Suspension Bridge. 

It is now the intention to complete the bridge over 
the Hudson between Anthoay’s Nose on the east, and 
Fort Clinton on the west, within two years. It is to be 
built by the Hudson Suspension Bridge and New Eng- 
land Railway Company, of which Gen. Edward W. 
Serrell is President and Chief Engineer, and Mr. Wm. 

















































































| 
BUILDERS. Class. guabesity Value. PROSPECTIVE OWNERS. 
Globe Co., Cleveland... .......+« 2,300 $260,000 |] h Valley Trans. Co, 
Globe Co., Cleveland..... 2/300 260,000 |LepisE Valley Trans, Co, 
Globe Co., Cleveland .. 3,000 275,000 | Mutual Trans. Co. 
Globe Co., Cleveland.. 2,500 225,000 | Northern Trans. Co. 
Globe Co., Cleveland.. 2,510 Northern Trans. Co 
Globe Co., Cleveland.. 2 500 225,000 | North. Tran. Co. (North Queen.) 
Cleveland "Shipbuilding Co., Cleveland.... ; én 2,800 240,000 |Cleveland Iron Mining Co. 
Cleveland Shipbuilding Co., Cleveland ............. yo ee 2,500 200,000 |Cleveland Iron Mining Co. 
Thomas Quayle’s Sons, Cleveland........0.......-.0+.- | Prop... 2,200 130,000 |Ga:t. ‘1homas Wilson et al. 
Thomas Quayle’s Sons, Cleveland......................-| Prop..sssess- 2,400 140,000 |R. R. Rhodes et al. 
Thomas Quayle’s Sons, Cleveland... HGR REASIS) 5) Nabari 2,400 140,000 Lockwood et al. 
William Radcliffe & Son. Cleveland ..... ........... care 1,950 105,000 [M.A - Bradley et al. 
Cleveland Drydock Co., Cleveland....... Skeway<tesae | eee 2,200 130,900 |Capt. H. J. Johnson et al. 
Detroit Drydock Co., Detroit..............csss00 seeeeee *+Stmr ' 750 350,000 | Vetroit & Cleveland Steam Nav. Co. 
Detroit Drydock Co., Detroit... if | 2,500 180,000 | Perchon Navigation Co. 
Detroit Drydock Co., Detroit... 2,500 180,600 | Michigan Navigation Co. 
Detroit Drydock Co., Detrcit.... 2,500 180,000 Tater Govan Trans. Co. 
| seeker] ee peed go-- poses yo cosy For 8 ‘ 
etroit Drydock Co etroit.... . y a Egan & Armour. 
Detroit Drydock Co., Detroit. 2,200 135,000 Pitrger le. My 
Johe Yades & Sen. ay ay : fo SS OU) For Sale 
: iheeler, West Bay City...............sse--sseeee a r twiek, Smith & Fry’r Lum. Co. 
¥. W. Wheeler, West Bay City..........0000....0.ssseee 2,200 125,000 Wette Roby & Deddlecen. 
F. W. Wheeler, West Bay City..............0.seeceee- 2,2U0 125,000 | James McBrier et al. 
F. W. Wheeler, West Bay City..........cssesseeeeeee: 2,200 1% ‘000 Ward’s Det. & Lake Sup. Line, 
F. W. Wheeler, West Bay City........ ...csecceseeee 2,20 25,000 | Fitzgerald, Egan & Armour. 
F. W. Wheeler, West Bay ¢ ity........ sepovwanecmnvorene: 3u0 B00 Richard Armstrong. 
z. W. Wheeler, West Bay City... aera 200 25,000 | Delta Trans. Co. 
F. W. Wheeler, West Bay City...............cccsssesees 200 25,000 | Delta Trans. Co. 
James Davidson, West Bay City........ 2,600 150,' 00 | For Sale (Magnetic). 
James Davidson, West Bay City..... 2 600 150,000 | For Sale. 
James Davidson, West Bay City.. 1,500 95,000 | Rastman & Wilhelm. 
James Davidson, West Bay City.. 1,500 95,000 Gestmen & Wilhelm. 
James Davidson, West Bay City.. 2,100 75,000 |For Sal 
Union Drydock Company, Buffalo 2,400 169,000 | John K tiderhouse. et al. 
R. Mills & Company, Buffalo.......... 2,200 135,000 |R. Mills & Co., et al. 
Morley & Hill, Marine City........ ihn cceieed 2,600 | 15,000 | For Sale. 
¥ Lester, Marine CIRY...cccreresseccrrorccroorecseees soeses 1000 | 70,000 | Marine Transit Co. 
2. Lester, Marine Cit e- astomsivestessuee I 1,200 75,000 | Marine Transit Co. 
T. & S. T. Company, arine s City. aaah, ececaliliatesten 950 65,000 |Own account. 
T. &8.T. Company, Marine City............ccccesseeees 1,460 45,009 |Own account. 
Holland & Pringle, Marine City sila saaitBaeadebaiee 1.250 80,000 | Own account. 
William Dulac, Mt. Clemens...... 1 600 70,000 | Detroit parties. 
William Dulac, Mt. Clemens................cccecssesees 1,000 25,000 | Tonawanda barge line. 
William Dulac, Mt. Clemens.. seaigubail 300 9,000 += Bree, 
Simon Langell, Mt. Clemens.............. 1,300 75,000 |For Sa’ 
Milwaukee Shipyard Co., Milwaukee. 1,850 95,0 0 J FT Wieerala. et al. 
Wolf & Davidson, Milwaukee 1,700 85,000 | Wolf &  estineumen 
John Craig & Son, Trenton. 2,300 130,000 |For 
John Craig & Son, Trenton. 1,200 85,000 Comstock & Churchill. 
John Craig & Son, Trenton. 150 25,000 | For Sale. 
W. Linn, Gibraltar . ..... 800 60,000 | For Sale. 
R. W. Linp, Gibraltar... pa pe fa BES 1,800 65,000 | Lockwood, Taylor & Co. 
-B.& . Burger, Manitowoc.......c0c0--...... 1,200 200,000 |Gooderich Trans. Co. 
H. B. t @. B. Burger, Manitowoc... aieeeinanah snail 900 35,000 | Jonathan Boyce. 
Rieboldt & Wolters, Sheboygan................-seseeee 600 45,000 |Charles F. Ruggles, et a). 
Napolean Grignon, Duluth ...........ssscsccsee esereeees 700 | 25,000 |Capt. Yooum. 
Capt. Monk. Sandusky .. FRE 350 30,000 |Andrew Wehrle. 
Freeman & Kellogg, G reen Bay. DIS a 300 23,000 |Own account. 
OU oss tank scnnivinnniscoecmatnaasttitemnaioablabavainnns TROD 1 SERRA IID F ....:.-~s..casnnrsreresioassctoonsestensoenoonintainsetbonsore-. gndvenint 
*Steel. tPassenger. {Composite. a of new w boats, £9, 





prime interest. For three years past, the strides made 
in navigation on the great inland waters has been a sur- 
prise to this whole country, and it is only of late years 
that this national industry has received a fair part of 
the attention which it deserves. In the Winter of 
1886-7, when thirty-one boats, valued at something more 
than four millions of dollars, were turned out of the 
shipyards of the lakes, the attention of the whole coun- 
try was directed in a measure to the importance of a 
business that interests of Cleveland particularly, and 
when a year ago the large volume of new work was fol- 
lowed by sixty more ships, capable of carrying 108,525 
gross tons, and costing $8,325,000, grave fears were 
expressed by the vessel owners and shippers as to| 
“ whether the thing was not being overdone.” The ves- 
sels were floated, and their owners have tied them up 
for the Winter abreast of sister ships that have seen 


more time of service with a profit for all that will com- | 


pare favorably with that of any other branch of busi- 
ness in this country. It is sufficient to say that the earn- 
ings of lake carriers during the past season, together 


with prospects of the future, are such as to cause. 


arrangements for a duplication of last Winter’s work in 
the shipyards of the lakes during the Winter at hand. 
As shown by the accompanying table, fifty-nine boats, 


G. Ladd is Secretary. The address of the company is 
38 Wall street. The clear river span is to be 1,625 feet, 
163 feet clear head room, and 195 feet to grade line. 
The bridge is to be a suspended girder, the towers 327 
feet high, and the total length 2,850 feet. There are to 
be 12 cables. 

From the eastern end of the bridge the railroad will 
extend to the Connecticut state line, and from the 
western end it will be continued to Turner’s station on 
the Erie road. This involves a tunnel about 5,000 feet in 
length through the intervening ridge known as Bull 
Hill, by which the grade of the connecting road will 
| not exceed 37 feet to the mile. The railroad connec- 

| tions are expected to unite all the great Pennsylvania 
' coal fields with the New England railroads. Work is 
|under way upon the foundations and upon Bull Hill 
tunnel. Col. Cook Talcott has the contract for the tun- 
nel work. itis the plan of the company to build the 
bridge itself and not by contract. 
cakes ie a 
A Sensitive Thermometer. 

A Frenchman claims to have invented a thermometer 
so sensitive that its index needle will deflect two inches 
upon the entrance of a person into the room where it 
‘has been placed. 
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COLUMBUS MACHINE CO., Columbus, O. 





——-MANUFACTURERS OF— 


Blast Fumace, Stationary, Portable and Hoist Steam Euoiaes, 


Boilers, of all descriptions; Rolling Mills; Drop Presses; Shears for Rail, Bar and Plate Rolling Mills ; 
Punches and Shears—Sivgle and Combined ; Boiler and Sheet Iron Rolls—Hand or Power; 
Boiler Makers’ Shears ond Punches ; Shafting ; Couplings ; Hangers and Pulleys. 


Blowing Engines, and Blast Furnace Work in all its branches, a specialty. 
Also HEAVY CASTINGS AND MACHINERY WORK. 
sar-BLAST FURNACE ENGINES ON HAND. 








CHEAPER FUELS IN THE BLAST FURNACE.* 
JACOB T. WAINWRIGHT. 

The object of this paper is to describe some efforts | 
and observations by the writer relating to this subject. 

Although the usual type of blast furnace is a most effi- 
cient device for smelting and melting purposes, it is not 
suitable for utilizing the cheaper grades of fuel, such as 
coal slack and certain gaseous fuels. This problem no; 
only involves the consideration of the furnace as a suit- 
able apparatus, but also embraces the consideration of 
chemical and calorific properties of the proposed fuel. 
In the hearth of the ordinary blast furnace an extremely 
high temperature is maintained. This extreme temper- 
ature is due to the complete combustion of the fuel in 
the hearth, and before the gases reach the zone of fusion 
their temperature is reduced, by the absorption of car- 
bon, 2,300° F. 

In a smelting furnace, the maintenance of this extreme 
temperature at the hearth becomes useless when it cap 
be reduced without altering the condition, or calorific 
effect of the reducing gases resulting from combustion. 
This can be accomplished by providing an auxiliary com- 
bustion chamber, and passing the gases thence into the 
hearth and upward through the stack. 


By this method the temperature of the hearth is under 
control, and may be elevated when necessary. Also, 
scaffolding is avoided, since a melting temperature is 
continuously maintained. Moreover, by this method 
impurities that may be contained in the fuel are oxid- 
ized before being brought into contact with metal, which 
seems to prevent their absorption by the latter. 


By means of a structural device for supporting the 
burden, I have operated a furnace of this description. 
This furnace consisted of a vertical shaft, with an auxil- 
iary combustion chamber leading into the hearth. 
Above this hearth, wrought-iron tubes encircled by fire- 
clay tiles were placed across the shaft to form a support 
for the furnace charge, with sufficient space between to 
allow the gases to ascend and permeate the burden, and 
also to allow molten material to descend into the hearth. 
These tubes were cooled by a blast of air passing through 
them, the object being to prevent their being destroyed 
by the extreme heat in the interior of the furnace. 

In this furnace I used natural gas as fuel, and demon- 
strated that pig iron could be melted without charging 
any fuel with the metal, and that ore could be smelted 
with about 15 per cent. of the amount of coke usually 


perature, however, may be overcome by means of hot. 
blast stoves. 

Carbonic oxide, producer gas, water gas and hydrogen 
are unfit for this purpose, because they do not contain 
carbon which is not combined with oxygen. 





New York Passenger Traffic. 

The New York Sun has recently collected some statis- 
tics of the passenger traffic in and about New York. It 
is found that 1,672 regular passenger trains leave the 
stations of New York, Brooklyn and Jersey City every 
24 hours. The Long Island road’s Summer service runs 
on its various lines 577 trains daily. The next largest 
business is done in the depot of the Erie in Jersey City, 
where 288 trains daily enter and leave, and there are 216 
in and out of the Grand Central depot, and 204 in aud 
out of the Pennsylvania depot. Between 7,000 and 
8,000 cars are employed daily in this traffic, and it is 
said that the number of people who entered and left the 
city by rail during the year ending May 1, 1888, was 
40,188,000. Of this number the Long Island road car- 
ried about 8,000,000, the Pennsylvania 6,367,000, and the 
passengers entering and leaving the Grand Central 
depot in the same year were 8,881,000. The daily aver- 
age of passengers in and out is 110,000. _—It is said that 
the Long Island road carried 98,000 people to Coney 
Island on the 4th of July. The busiest moment in the 
evening is at 5.40 o’clock. At that instant ten trains 
simultaneously leave the various stations. In the fifteen 
minutes between 5.30 and 5.45, fifty trains in ail go out. 
The busiest single hour is from 5to6 P.M. The busiest 
moment in the morning is 8.45 o’clock, when nine trains 
enter the stations simultaneously. 





Offering to Build Big Steamships. 

A Montreal special, Nov. 28, says: The firms of 
Anderson & Anderson & Co., and F. Green & Co., of 
London, proprietors of the Orient Line, have renewed 
their offer to the Dominion Government, to carry the 
Canadian mails. They offer to build three express 
steamers of 7,500 tons each, to steam not less than 
twenty knots an hour, and to make the passage between 
Halifax and Plymouth in five days, and to Rimouski in 
five or six hours longer time. The steamers will be the 
most expensive that can be built, and will, in beauty and 
convenience, surpass the Umbria and Etruria, of the 
Cunard Line. In their offer the firms show that while 
in 1882 4,086 cabin passengers were brought to Montreal, 
this number had fallen off in 1885 to 2,744, and only had 





employed. 
The feasibility of separating the greater portion of the; 


the question suggests itself, why not use a cheap fuel in | 
such combustion chambers, and what cheap fuels are suit- 
able for this purpose ? 


In answer I would say, that a carbonaceous fuel which 


does not contain too large a proportion of diluents will 


answer. The usual diluents are combined oxygen, hydro- | A. company under the same of the American Cata-| 


logue Co., has been formed at Minneapolis, Minn., for the 


gen and nitrogen. Hydrogen becomes a diluent in this 
case, because of high temperatures and in the presence 
of free carbon it will not combine with oxygen. 


In reviewing the various cheap fuels, it may be re- 
marked that coal slack is a most desirable fuel for this 
purpose, since in its use the temperature of the reducing 
gases would not be greatly lowered. Next in order might 
be mentioned petroleum, which contains abont eighty- 
four per cent. carbon, fourteen per cent. hydrogen, and | 
two per cent oxygen. In this case the temperature of | 
the reducing gases would be 700° F. lower than from | 
coke. Nattral gas, which contains about seventy-five | 
_ percent. carbon and twenty-five per cent. hydrogen, 

would produce reducing gases 1,100° F, lower in tem- 
perature than from coke. These deficiencies in tem- | 








“Paper read at a recent meeting of the American Institute of 
Mining Engineers. 


increased last year because some of the lines carried 


| passengers to Montreal for the same price as to Quebec. 
fuel from the burden having thus been demonstrated, iP . P @ 


This state of affairs, they say, was caused by steamers 


| landing in New York being so much more convenient, 


and they will try to remedy it by their new line, which 
will be an entirely independent one, 


— 
aoa 





Collecting Catalogues. 


purpose of arranging and binding under one cover, sev- 
eral catalogues of the same class. The object of this is 
to furnish the purchaser of machinery a complete and 
well-arranged reference book of the class of machinery 
that he is likely to use. Another important object is to 
place the manufacturer’s catalogue in the hands of those 
who will likely be his customers, and in such a way that 
when once placed, it will be preserved from loss or dam- 
age. A few of the bound volumes of catalogues have 
been in use for the past three years, and their usefulness 
and value have been such as to cause the formation ofa 
company for the classification and binding of them for 
general use. The company is now collecting a large 
assortment of catalogues, so as tu make this classification 
as complete as possible, and will probably send out the 
first volumes about the tirst of the year. 


| 
| 


PROGRESS OF SHIPPING. 


Marine Record. "sey or ware 

Notwithstanding the fact that the close of the season 
has been more or less affected by the political contest 
through which the country has recently undergone, we 


| believe that for strictly marine business, the past season 


has been a very prosperous one on the chain of lakes. 
Engineering works and shipyards have been busy, in 
many instances working both day und night. And we 
have turned out and put afloat as fine a class of power- 
ful boats as there is to be found on any waters of the 
world. Builders,draughtsmen and machinists had neces- 
sarily be educated up to this standard, and the practical 
knowledge acquired in a greater degree than ever was 
required before, the calculations necessary in determin- 
ing the exact displacement of water of one of our larg- 
est steamers was only to be attained by a careful and 
systematic course of practicability and observation. 
Great credit is due to our representative shipbuilders 
who have enlisted modern science, energy and skill in 
their complete certainty with which a vessel’s draft may 
now be placed before she leaves the stocks. Not only 
are these splendid new vessels, representing as they do 
a large fortune, built and owned on the lakes, but they 
also find profitable employment, and pay good dividends 
for the capital invested, different to our Eastern sea- 
board, where good, costly ships have been built and 
owned, only to find employment amongst the trade and 
commerce of foreign nations; aud in one case, which 
has recently been brought to our notice, where a large 
2,000-ton American ship had not entered a United States 
port, light or loaded, for several years. 

Not only are our builders and owners keeping ahead 
of the times, but mariners also are advancing in the 
professional skill necessary to handle the heavy tonnage 
placed under their care, for, on finding that extra 
vigilance and qualifications were demanded, they, with 
a spirit of energy and determination to meet the require- 
ments of the times, have studied and schooled them- 
selves to carry out what a few years ago would have 
been considered a practical impossibility in the 
manceuvering of large vessels in narrow waters, and 
other tactics essential to the business, and speedy trans- 
portation of quantities of freight from port to port. In 
connection with large cargoes, the shortages of grain of 
which we have heard so much during the season, would 
certainiy stand a close investigation, for where cargo is 
not shipped, it certainly cannot be delivered, while on 
the other hand if it was put into the vessel, it should 
come out of her. 


RS eS Teenie 
German Boiler Explosions in 1887. 

The number of boiler explosions in Germany, during 
1887 was thirteen. The causes were the usual ones— 
want of water, high steam pressure, age, defective con- 
struction, local weakness of plates, excessive working, 
and rusting from outside. The thirteen explosions 
caused seventeen deaths besides serious injury to five 
and slight injury to fifty-nine persons. The largest 
explosion—so far as we know, the most disastrous ever 
known—was that at the blast furnaces of Friedenshutte, 
Silesia. The whole battery of boilers—twenty-two—was 
completely demolished. Several houses were set on 
fire by red-hot bricks, and the boiler-house itself was 
converted into a heap of ruins. Even the most search- 
ing inquiry has failed to elucidate the cause of this 
explosion, by which ten persons were killed and fifty- 
two wounded. The explosion at a color manufactory at 
Elberfeld, in July, 1887, was an equally destructive 
one. The boiler which exploded was of the cylindrical 
tubular type. Fortunately, it burst under such favor- 
able conditions that not a single life was lost, nor was 
any one injured. The boiler explosion which occurred 
in February of last year at a rolling mill at Dortmund, 
involved the loss of one life and injury to five persons. 
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Blast Furnaces :— 

It is stated that Henry F. De Bardeleben, of Besse- 
mer, Ala., and others will build a 120-ton iron furnace 
and a large number of coke ovens. About $400,000 are 
reported to be invested. 

James P. Witherow, of Pittsburgh, has contracted for 
the construction of a large blast furnace for the Jeffer- 
son Iron Works, at Steubenville,O. The furnace will 
be 18x80 feet, and will cost about $60,000. 

The Etna Furnace, of this city, has broken twice 
recently her best previous record. In 24 hours her out- 
put in the two turns included in that time was, respect- 
ively, 85and 83 tons, making a total in the 24 hours of 
168 tons. The furnace surpassed even this wonderful 
record subsequently. In 24 hours the furnace produced 
170 tons of iron. Thes2 reco: is are more remarkable 
from the fact that the Etna has but twe engines and two 
hot blasts. The furnace, when the above was accom- 
plished, used soft lake ores, to wit: the Hamiltoa, the 
Selden, and Shaffer and the old Hematite.—[New Castle 
(Pa.) Guardian. 

A press dispatch from Chambersburg, Pa., under 
date of the 22d ult., says: “Mr. A. Whitney, an 
extensive car wheel manufacturer, of Philadelphia, is 
negotiating for the purchase of part interest in the 
Falling Spring Furnace, in this place, long operated by 
Hunter & Springer, and C. Burkhardt & Co., but which 
has been idle for several years. The negotiations have 
not been completed, but it is stated on good authority 
that Mr. Whitney will purchase a one-third or a two- 
thirds interest in the furnace, and that it will be put in 
blast as soon as arrangements can be made for securing 
a sufficient supply of charcoal.” 





Rolling Mills:— 

The Cambria Iron Company, will, it is said, soon 
increase the wages of its employes 10 per cent. 

Carnegie, Phipps & Co., Limited, are contemplating 
the erection of three additional open-hearth furnaces at 
the Homestead Steel Works, at Homestead, Pa. 

The Tyrone Iron Company, of Tyrone, Pa., have shut 
down their entire plant for the purpose of rebuilding 
two regenerative gas furnaces. They are putting up a 
new building, 60x35 feet, over the gas producers, and 
building an entire new wing to their dam, 120 feet 
long. 

It is stated that William F. Nevigold, of Bristol, 
Bucks County, Pa., has been in Rome, Ga., making final 
arrangements for the establishment of a large rolling- 
plant in that place. Several other Pennsylvanians are 
also interested in the enterprise, the product of which 
will be principally in the shape of hoop iron and cotton 
ties. 


Steel Works:— 

It is now asserted that the Allegheny Bessemer Steel 
plant, at Duquesne, will not be put in operation befvure 
March 1, 1889. Nearly ali the machinery has arrived 
and is being put in position, but there is a vast amount 
of work yet to be done.—[American Manufacturer, 
Pittsburgh. 

The Duluth lron & Steel Company are now putting 
up the shell of their furnace at Dulutb, Minn. The cast- 
ing house and engine house have been finished, except 
the roof, which is being hurried to completion also. 
Outside work at this p!ant will then be suspended for the 
Winter, but shopwork will be actively prosecuted. 

According to the Birmingham Chronicle, the Sloss 
Iron & Steel Company received a bid the day before 
the election for 2,000 tons of pig iron, with the price 
If Cleveland 
should be elected, the price to be 25 cents per ton under 


based on the following contingencies : 


market figures; if Harrison should 


advance of $1 per ton to be collected. 


be elected, an 
The proposition 
was accepted by President Seddon, and the acceptance 
immediately wired back. The result was that the latter 
cleared an extra profit for his company of $2,000 by the 


transaction. 





Machine Shops and Foundries :— 

Incorporated : 
N. Y.; capital $25,000; John Lighton, and others, 
incorporators. 


John Lighton Machine Co., Syracuse, 


The Link Belt Machinery Company, of Chicago, has | 











acre tract at 39:h street and Stewart avenue. The 
structure will be 286x87 feet, and will probably be com- 
pleted before spring. 

The Baldwin Locomotive Works, Philadelphia, it is 
said, will turn out this year 700 locomotives, equal to at 
least two locomotives every working day. 

Benjamin Burgess, late of Drake’s Standard Machine 
Works, has established a factory for heavy edge tools at 
209 South Clinton street, Chicago. He makesa specialty 
of butchers’ cleavers, but also turns out mill picks, paper 
knives, brick knives and turning tools. 

The J. H. McLain Machinery Company, of Canton, 
Ohio, are at present employing over 100 hands, an 
increase of 50 per cent. over last year. The firm operate 
their plant 12 months in the year, and make tive styles 
of grain grinders-——two for steam and three fcr horse 
power—the Fouty windmill and general foundry and 
machine work. 

The Waterbury Farrel Foundry, at Waterbury, Ct., 
make a specialty of headers for special shapes for 
working cold which formerly were worked hot. A 
double-header is being built for a concern in Cleveland 
and another for P. & F. Corbin. They are building 
|considerable machinery for the Aluminum Brass & 
Bronze Company, a\ Bridgeport, Conn. 

As the result of negotiations which have been pending 
for some time, the firm of Fairbanks, Morse & Co., 
Chicago, have, in addition to their already large line of 
goods, become general agents for the following: Eclipse 
Wind Engine & Pump Co., Smith-Vaile Pump Co., 
Sheffield Velocipede Co., the Dodge stand pipe, the 
Barrett track jack and others. The firm has placed a 
number of new salesmen in the field, and will make a 
specialty of the railroad trade of the entire country. 





Fires in [ron Works :— 

The wire works of Morse & Whyte, in Brookline, 
Mass., were burned Saturday. Loss, $50,000. 

A press dispatch from Fort Wayne, Ind., under date 
of the 23d ult., says: “The Fort Wayne Jenny Elec- 
tric Light Works were totally destroyed by fire early 
this morning. Loss, $300,000; insurance, $148,000. 
Three hundred employes are temporarily thrown out of 
work.” 

While experimenting on a patent process for burning 
Lima oil, at the plant of the Beaver Falls Iron Co., 
Beaver Falls, Pa., on the 19th ult., an explosion occur- 
red, destroying the puddling department of the works, 
and severely injuring six me, one of whom has since 
died. The loss is estimated at $10,000, fully covered. 





Hardware:— 

St. Louis Shovel Company, St. Louis, Mo., are mak- 
ing extensive alterations and improvements in their 
plant. They are placing in position a number of steam 
presses and hammers, and have put in operation quite a 
number of ovens, operated by the aerated oi) process, 
which, in addition to giving the requisite high heat 
which is necessary, also does away with the bother of 
coal and ashes. When the alterations are completed, 
their capacity will have been about doubled, and they 
will be in a position to handle their increasing trade 
with promptness and dispatch. 

For several months past, the New Castle Wire Nail 
Company hss been figuring on enlarging its plant. The 
uncertainty of the political situation, however, prevented 
the carrying out of the plans. It was decided should 
the Democratic party be successful in securing the 
re-election of Cleveland, with his free trade proclivities, 
not to make any addition to the works, but in the event 
of Republican success, to go ahead at once with the im- 
provements. Therefore, they have now begun on an 
additional building 80x104 feet. Just as soon as plans 
can be completed, a steel rod mill will be added to the 
already large plant. This will necessitate the erection 
and operatiou of several steel converters, which will be 
built by the Neshannock Furnace Co.—[ New Castle ( Pa.) 
Guardian. 

The nail manufacturers of this district held a meet- 
ing at the office of the Benwood Iron Works, on Tues- 
day last, to consider the nail trade and take measures 
for the improvement of its condition. Every nail fac- 
tory from Steubenville to Ashland was represented. 
The situation was thoroughly discussed, and the expres- 
sion was unanimous that some plan be devised to stay 
the general demoralization that now characterizes the 
trade. A plan was reached looking to the close associa- 
tion of the several factories, the establishment of a 
guarantee fund and the creation of more harmonious 





relation between those engaged in the trade. The 


begun the erection of its new fourdrv located on its 5} details of the plan are yet to be arranged ; it is believed 








that it will operate successfully. As some of the delegates 
did not care to bind themselves to it until the officers 
and directors of their works had been consulted, it was 
informally laid over until Tuesday, Dec. 11, when an 
adjourned meeting will be held to take final action upon 
it.—[Ohio Valley Manufacturer, Wheeling. 
Miscellaneous:— 

The Variety Iron Works, of Cleveland, have been 
awarded the contract for the construction of a bridge 
over Hunt street at Cincinnati. The contract price is 
$11,588. 

The Ocean Steamship Company has contracted with 
Join Roach & Son for two steel steamships. They will 


}cost over $1,000,000, and give steady work to Chester 


mechanics for the Winter. 

The Dayton (O.) Plow Company assigned Noy. 20 to 
R. J. Anderson, vice president of the company. A 
Kansas City bank having a note for $8,000, forced an 
assignment. The estimated assets are $90,000, while the 
liabilities are about $30,000. The assignment was made 
to prevent any preference, and to save the property from 
sacrifice. 

Sealed proposals will be received at the Office of the 
Supervising Architect, Treasury Department, Washing- 
ton, D.C., until 2 o’clock Pp. M. on the 15th day of 
December, 1888, for all the labor and materials required 
in the erection and completion of the low-pressure 
return-circulation, steam heating and ventilating appa- 
ratus for the U. S. Postoffice, etc., building, at Minne- 
apolis, Minn. 

Incorporated: Novelty Steel Wheel Co., Trenton, 
N. J.; capital, $200,000; Joseph Pointer, Kittanning, 
Pa., and others, incorporators.—American Metal Tie Co., 
Litchfield, Il!.; capital, $1,000,000 ; incorporators, W. 
H. Beach, E. R. Davis and E. R. Stiles.—Ionia Steam 
Hand Car Co., Ionia, Mich.; capital $50,000; John 
Doyle and others, incorporators.—Magazine Projectile 
Co., New York, N. Y.; capital $100,000; Alex. Gilbert, 
Plainfield, N. J., and others, incorporators. 

The Canton (O.) Iron Roofing Company, says the 
Repository, will, after the first of January, he known as 
the Canton Steel Roofing Company, this change of name 
having been determined upon last September, when the 
company was incorporated. The company reports that 
the increase ia business this year exceeds that of 1887 
about 50 percent. This large increase makes it neces- 
sary that more room be provided, and to fill this want 
the company has decided to erect an addition to the 
present shops. A strip of land adjoining the present 
works, 49x200 feet, has been purchased, upon which a 
building 85x75 feet will be erected, work upon the 
same to begin at once. 





Large Coal Receipts at Duluth. 
Lake Superior News. 

Last year Duluth, with her 1,055,000 tons of coal 
received by lake, surpassed every receiving port on the 
lakes not excepting even Chicago. This year she beats 
her record by 30 per cent. or over, and leaves Ubicago 
more in the lurch than ever. The aggregate lake 
receipts of ccal at the head of the lake for the season 
nearly ended are 1,375,000 tons. More complete returns 
will probably bring the figures nearer to 1,400,000, or 
within 100,000 tons of what the boldest Duluthian dared 
to expect at the opening of lake business. Of this amount 
only one-half remains on the docks, the shipments to 
the Northwest having taxed the capacity of the roads. 

INDIVIDUAL RECEIPTS. 


Northwestern Fuel Company..... . 
CDIAO COGN SO cihnciccsvesccnenentnnpoven 





Pioneer Fuel Co ......seesee 75,000 
West Superior COMpPaNies............cccscessseecceeveccessees-e 400,000 
The Pioneer has practically just started here, its 


hoisting aparatus, which is of the most approved pattern, 
nut yet being in place. Wm. ©. Sargent & Co. have 
made large additions to their docks so that they have 
been enabled to increase their receipts to 25,000 tons. 
ee acai 
Railroad Gauges of the World. 
Recently published statistics of the railroad gauges 
of the world show that nearly three-quarters of the total 
railway mileage of the world is of the standard 4-foot 
8} to 9-inch gauge. The total mileage of the world at 
the close of 1885 was 303,048 miles. Of this, 74 per 
cent. was of the above gauge, 14 per cent. was narrower, 
and [2 per cent. was wider than the standard. In Amer- 
ica, apart from the comparatively small mileage of the 
United States roads with 3-foot gauge, practically the 
whole of the United States and Canadian railroads are 
of 4-foot 83-inch to 4-foot 9-inch gauge. In Mexico, in 
1884, 2,083 miles were 4-foot 83-inch, and 944 8-foot 
gauge. 























Bolt and Nut Works. 


rP\HE HOTCHKISS & UPSON CO. Manuf’rs. 
Machine, Plow & Elevator Bolts, b 
ws. 














WANTED. 


We want to place our new No. 19 Illustrated Catalogue and Price 
List in the hands ofevery responsible desler in hardware, agricult- 
ural implemenots, stoves and tin, plumbing supplies, etc., in the 
United States, who may not have received a copy. : : 

Manufacturers, architects and builders referring to this card will 
also be furnished copies free. 2 ; 

Itis a comnlete treatise of our pumps, engines,rams and hydraulic 
machinery illustrating their adaption for manual, animal, wind, 
water, steam, oil, gas and electric power. 


THE COULDS MFC. CO. 


Factory : 
27-37 Ovid St.. Seneca Falls, N. Y. 


MORTON MANUFACTURING CO. 


MANUFACTURERS OF 


— Morton’s Lightning Keyway Cutters & Key Makers 


MADE IN SIX SIZES, 


Cutting Keyways and making Kove from 24 inches long down to the 
smallest work, with accuracy and rapidity. 
Send for circulars and description. 


he 





Warehouse : 
60 Barclay St., New York 

















SS aw Zh Jals9 


Boller Makers. 
QMITH ‘& TEACHOUT—(Established 1857.) 
\) Boilers, Tanks. Stills, etc. 644 Broadway. _ 
Carri«g+ Bolts. 


HE COLWELL & COLLINS NORWAY 
BOLT CO., manufacturers of Philadelphia 
Carriage and Tire Bolts. 41 




















Coal, Iron and Ore. 


ICKANDS, MATHER & CO., Iron Ore and 
x _ Pig Iron, Cor. Bank aud Superior Sts. 61 


File Works, 


NDUSTRY FILE WORKS, A. & H. Gough, 
manf’rs of Files and Rasps, equai to tne best 
English file. Old files re-cut. Ail kinds of Job 
Grinding. Office ana Works, 38 Columbus and 
33 Winter street 13 




















Foundries 

Boyes & CO., Car wheels, Patent Chilled 
Frogs, and all kinds of castings. 9 Winter. 

6 ee 4 & BOGGIS FOUNDRY CO. Fine 
Gray Iron Castings. 65 to 73 Central Way. 

Hardware and iron, 
INGHAM, WM. & CO., Hardware, Iron, 
Nails and Metals, 148 and 150 Water St. 


Bag Hye ROLLING MILL CO., manu- 
facturers of Steel and Iron Wire and — 

















Tire. 





“CONDIT, FULLER & CO., 
PiG & BAER IEROn. 


92 Wire 23. } CLEVELAND, O. {21 to 96 Riverst. cor. Main. 


CLEV<LAND ROLLING MILL CO.. 


—MANUFACTURERS OF— 


BESSEMER STEEL RAILS, 


d Billets, Steel Angles, Forgings, Bar and Spring Steel, Steel Street Rails, 
brent Ol Seced Hoops, Wire of "all kinds, Iron and Steel Boiler Plates, Galvanized 


and Black Sheet Iron, Corrugated Iron Roofing, Sheet Steel. 


Dalliba, Corrigan & Co., | Pickands, Mather & Co. 
Dealers in IRON ORE AND PIG IRON. 
IRON ORE AND PIG IRON. Corner Bank and Superior Sts., 


101 St. Clair St., Rooms 20 to 22. CLEVELAND, 0. 
D, O- 
OLEVELARS, H. E. COLLINS & CO., 


Tuttle, Oglebay & Co..| (RES AND METALS, 


COMMISSION DEALERS IN 34 Lewis Block, 


IRON ORES, PITTSBURGH. PA. 




















from Marquette, Gogebic and Menominee samec wt Treas. cepmmnes ee 
Districts. lg 
cueverano.o.  « |GlPyeland Iron Mining Co., 
coo Dealers in Iron Ores 





WILLIAM F. JARVIS &CO., from their own mines near Marquette, Lake 


8 ors to Cuas. Hrarop & Co.) uperior. 
( nent MICH. Rooms 4 & 5 Mercantile Bank Building, 
' CLEVELAND. oO. 


Eis row oO) FOUNDRY CO, 


Sales Agents for following | brands Lake 
12-hour Connellsville Coke, 


Superior Charcoal Iron: 
IR AE he eRe 


Vulcan Furnace Co. 
Detroit Iron Furnace Co. 
W. J. RAINEY. 
Mercantile Bank Bldg. Cleveland 








Deer Lake Furnace Co. 


3 State of Michigan Tennessee 
aia Agents for R. RB. Co.’s brands, viz.: 


South Pittsburg, Sewanee, | Pittsburgh & Wheeling Coal Co.. 
Alice and Ensley. Miners and Shippers of 


Brier Hill Iron and Coal Co.’s brands, viz: | OHIO STEAM COAL AND COKE. 


Hill Scotch Tod. Grace Mines on the Giavelend, igus « Whesting 
Brier Hi cotcn, 0d, ) apacity. 2,000 tons daily. 
Office, 29 M tile Bank Building, 
and Bessemer, ce, 29 Mercantile Bank Building 

and Globe Iron Co., Jackson, Ohio, 








CLEVELAND, O. 
Lake Shipping Point, Lorain, Ohio. 








H. P. Hussey. Geo. H. Pomeroy. 


HUSSEY & POMEROY, 
Exclusively Pig Iron, 


Strong Foundry and American Scotch 
Irons, Gray Forge and Bessemer 
irons for steel purposes. 


~. OUYHWAITE & ce. 
Exetusive attention given to 
ake Superior and Menominee Ret, 


seom Ore. 


CLEVELAND, VOHIG. 











Room 57, Grand Arcade, Cleveland, O- 
-s Tool Holder. . 
Walker For polaing drills and reamers U N ! o>) 


\ ‘ _ , ® * 
for lathe work. Prevents brome. 4“ 
ins rail ping. Can also be dsed | * : 
for drilling and reeming 3 
XN holes by hand, and tor 24 B 


reaming holes under drill 
presses, etc. Five hold- 
~“ ers in a set. Made with 










POUN'DRY / 


HE EBERHARD MF’G OO. manfrs of Car- 
riage, Wagon and Saddlery Hardware. 25 


Hacawoeovd t amber, 


ARTIN & BARRISS, dealers in all kinds of 
Hardwood Luinber. 130 Central Way. 51 


Lumber. 


ISHER, WILSON & CO., Wholesale lumber 

dealers (pine & hardwood), rough and dressed 

(gmber. timber, lath. shingles, etc. 47 a 
ay. 89 


























Steel Stamps and Stencils. 


) he oy Ee J. H. & Co., Rubber Stamps, 
Seals. Stencils. 92 Seneca street. 











BUSINESS DIRECTORY. 


Akron, 0. 


Af cNELL, J... CO., oteam Boilers, Heavy 
B Sheet Iron Work, &c. Repairing promptly 
executed. 
rP\APLIN RICE & CO., manuf’rs. of Stoves 

and Hollow Ware, dealers in Tinners’ Cesk. 














etc 

Wes. CAMP & LANE MACHINE 
a. CO., Founders and Machivists, 12 > 
8 5 








Canton, O. 


OVELTY IRON WORKS, Mill Work, Shaft- 
ing, Engines, Imperial job printing a 





etc. 








Meadville, Pa. 


URRY & CO. general jobbers in Castings of 
ell kinds. 43 


Manatield, O. 


ANSFIELD STEAM BOILER WORKS, 
4) Man’frs of Steam Boilers, Oil and Water 
Tanks. and all kinds of Sheet Iron Work. 93 


Nilea, O. 


EEVES BROS., Manufacturers of Boiler 
Tank and Sheet [ron Work. ete. 44 


Struthers, O. 


‘\UMMERS BROS. & CO., manufacturers of 
Box Annealed Common and Refined Sheet 
Iron, and Superior Quality Shingle-Bands. 61 


PROPOSALS. 


Sealed proposals will be received addressed to 
the undersigned at the office of the Sandusky, 
Ashland & Coshocton Railway Company, Sloane 
Block, Sandusky O., up to and including Decem- 
ber 10th next ensuing, for the removal of the 
whole or part of sisteen thousand two hundred 
and sixty-seven (16,267) cubic yards of excava- 






































tios, und bilscan be made for sections of one 
hu: dred (10.) feet in length, to the required 
depth. 


Place of deposit for the excavation will be upon 
the ship yard site, as follows: 
First—To construct a levee or dyke along the 
water or bay front, and on the east side of the 
d: vy docks in a line parallel with the boundary 
line of the dock yard site. 


I will sell at Auction, on 


FRIDAY, JAN. 4, 1889, 


At 2p. M., at New Hazleton, near 
Sherrodsville, Carroll County, Ohio, 
all the property of the 


New Yorks & Ohio Goal Cv. 


Consisting of about one thousand 
acres of Coal Lands, with a full 
plant for working the same, with 
Harrison Mining Machines, and tip- 
ples, and other buildings, and some 
60 dwelling houses. 

This property is situated on the 
Wheeling & Lake Erie, and Cleve- 
land & Canton Railroads, and is in 
first-class condition. 

Also the exclusive right, for the 
State of Ohio, excepting one town- 
ship in Hocking County, to use and 
sell the Harrison Mining Machine. 
Also a large amount of tools, sup- 
plies, mules, etc., etc. 

Information will be gladly fur- 
nished and correspondence is solic- 
ited. 


A. St. J. NEWBERRY, 


Receiver N. Y. & O. Coal Co., 


CLEVELAND, OHIO, 
42 Mercantile Bank B!d’g. 





Cleveland Corliss Engine. 


Unexcelled for Range of Power, without 
ariation of speed. 





Standard Engine Builders 


Quarry Machinery, Hoisters, Derricks, 
Gang Saws, Horse Powers, Hand 
Powers,Grindstone Mandrels, 
Shafting, Hangers and 
Pulleys. Our 


FEED WATER HEATER, 


Heats Water with Exhaust Steam to 216°. 


LORD, BOWLER & CO., 


CLEVELAND, O. 








The dyke or levee will be eight feet broid on 
the ba e or foot with slopes one to one and to rise 
tothre feetin height, plans for which will be 
ready for insrection on and after Wednesday,the 
28th of November next. 

Second—The remainder of the excavation 
which will approximate thirteen thousand (}3.000) 
cubic yards will be distributed on the ship yard 
site contiguous to the levee or dyke. 


for excavation and spreading, sepavately or to- 
gether, per cubic yard. 

The sirplusage or accumulation of water in 
d-y dock excavation must be removed by con- 
tra‘tors, until excavation is completed. 


C. E., for information. 

Bonds will be required for the faithful per- 
formance of the work. 

Proposals must state name and address of bid- 
der, with names of at lea-t two bondsmen. 


Engineers. 


ter of the excavation. 





way Sl ERIFF Ste ; A 


double handle, when required . 
». aiker Mfa, Co., CLEVELAN 








W. D. CRANE, Trustee. 


The haul will be from a minimum cf nothing | 
to a maximum of 2,000 feet Bids can be made 


idders are referred to Chas. A. Judgon, Erq., ' 


Payments will be made in cash on estimates of 
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A |. BABBITT. 


The only genuine Allen’s Black Lead Com- 
‘pound Babbit- Perfect satisfaction guaranteed, 





Borings will be made to determine the charac-|The cheapest metal made quality considered. 


| Address all orders to W. L. FAY & CO . 
| Sole Mfrs., Klyria, 0. 
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IRON TRADE REVIEW. 
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Orvicr OF LRon TRADE REVIEW. 
CLEVELAND. O., WEDNESDAY Evenina, December 5, 1888. 
lron Ore. 


Now that the season has come to a close, both pro- 
ducers and consumers are unanimously of the opinion 
that the present year has proved to be without doubt 
the largest in the history of the ore business since the 


opening of the Lake Superior region. When it is con- 
sidered that the sales period only began three months 
after the the usual time, and that the surplus left over 
from last year amounted to more than 700,000 tons of 
ore, the phenomenal dimensions of the business of 1888 
can be better understood. Estimating the total output 
of the season at 500,000 tons of ore, it will be found that 
more ore has been sold within a shorter period than 
ever before, and despite this fact, the ammount of unsold 
ore is so small as to amount to only about 4 per cent. of 
the entire output. ‘The ore thus reported unsold, con- 
sists mainly of short Juts and odd lots, which is hardly 
saleable in quantities, excepting one lot of a high grade 
of Bessemer ore, which is held at a high figure. The 
outlook for next season is certainly encouraging for both 
producers and vesselmen. It is confidently believed 
that the sales of new ore will begin as early as the 
middie of next mouth, and that the quotations and 
freight charges will be equally satisfactory. For a 
fuller review of the ore market for the entire season, 
together with tabulated and comparative statements, 
attention is called to the editorial page. 


Pig Lron. 

Although every furnace fit for use is in blast, and the 
consumption of pig iron continues without abatement, it 
may be fairly said that as far as new sales are concerned 
the market is rather quiet. A sale of 1,000 tons of gray 
forge iron is reported at $15.90. There seems to be a 
movement on foot among mill men to obtain lower 
quotations, based, no doubt, upon the very large produc- 
tion of pig iron and the activity of furmacemen. The 
fact remains, however, that far from accumulating 
stocks, the furnaces are simply filling orders, and this is 
amply demonstrated by the steady decrease of pig 
stocks as reported by the Western Pig Iron Association. 
Furnacemen entertain no idea of receding from present 
prices, and a remarkably strong feeling governs their 
end of the market. No one, however, expects to obtain 
any large orders until the latter part of January, when 
something more definite shall be known of ore prices, 
and when the large manufacturing interests will be com- 
pelled to place their annual order. We quote, f. o. b. 


cars, Cleveland, four months: 

No. ] DOMME isstntnnthathnnndstdatnicianmenie 70@19 20 
WO. RMI. éicnks cpssasthenundisainscassonoeatniaialdecilaseaes 18 20@19 70 
No. 2 foundry... ajincididinaakdsdkeselanmwebiheinissiians Iran 
No. 1 gray torge, MEE TIE: cies Sicsszhokndiaddliontieneios 16 70@17 20 
No. 2 gray forge. neutral 16 20@16 70 
No.1 American Scotecb...............sss0+- .. 18 20@18 70 





No. 2 American Scotch ........ssss-ssssssessvsssscesessenseessesesene 17 20@17 70 
Manufactured Iron. 

The m.lls, despite every effort to keep up with current 
business, find themselves unable to till their orders, and 
there is consequently some scarcity as to bar iron. Few 
transactions are reported in this line, the daily business 
being mostly confined to smali lots. Sheet iron is very 
firm, No. 27 selling at $3.00 out of store. 
lateness of the season, there is a decrease in the activity 
hitherto displayed by the makers of building material 
and special shapes. ‘he famine in gas-pipe still con- 
tinues, and prices are correspondingly high. 

Scrap Iron. 

Holders of all American rails continue to quote them 
at $25.00 and desirable No. 1 wrought iron is selling 
here and there at prices which leave very little profit 
for mill men. The idea is fast gaining ground that the 
use of pig metal in place of scrap iron is a questicn of 
the near future and one to be seriously entertained. 
It is donbtful whether the holders of scrap material will 
be able to hold on much lunger at the present excessively 


high quotations. 
Hardware. 


Jobbers and retailers alike complain at the unseason- 
able weather which threatens to do considerable injury 
to the regular winter business. The falling off is 
especially marked at this time as the holiday season is 
usually a very profitable one. An improvement is 
anxiously looked for. 

CINCINNATI P'G IRON MARKET. 
Reported for the lron Trapk Review by Rogers, Brown & Co. 
A good average run of business is being done in pig 


Owing to the} $19 





iron. The inquiry runs more tu forge grades than any- 
thing else, making them scarce and relatively firmer 
than foundry grades. Several furnaces in Jackson 
County going out of blast has produced a stronger feel- 
ing in that quality, although the supply of softeners and 
American-Scotch iron is in ample supply for its demand. 
Southern iron is going forward freely on old contracts, 
all the furnaces in that section being well sold ahead, 
and not figuring much on the future. We quote below, 
on the cash basis (Dec. 1): 


Hor Buast Founpry.—Ohio and Southern Coke, 

$16 25@$17 75; Ohio and Southern Coe) hy i he ween oon Onis 
and Southern Coke, No.3, $15 25@ 5 30; O hio Soft Stonecoal 
No. 1, $17 00@$17 50; Ohio Soft bmn anete ‘No. 2, $15 50@$16 00 ; 
Mahoning and Shenango vor $18 00@$18 50. CHARCOAL 
Iron.—Hanging pork peewee No. $21 00@$22 50; Hanging 
Rock Charcoal No. 2, $19 00@$22 00 Tennessee and Sng 
ergo No. 1, $18 00@$19 50; Tennessee and Alabama Char- 
$17 59@$18 50. Fonon—Strong N eutral Coke, $15 00@ 

$15 25; ottled Neutral Coke, $14 50; Cold Short 
goke. 2 $14 50@$15 00. 7 WHEEL ne MALLEABLE—Southern 
Wheel, $20 00@25 H Rock Cold Blast. — 

; Lake Superior Matieatle Car Wheel, $21 50@$22 


ST. LOUIS PIG IRON MARKET. 

Reported for the Iron Trapt Review by Rogers, Brown & Co. 

The market generally is very good, considering the 
season. There are a number of customers in the mar- 
ket, for deliveries scattered over next year, but most of 
the furnaces are not disposed to sell so far ahead. The 
decline in rates from the South, has had no effect what- 
ever on the market. The Missouri charcoal irons are 
being held firm, and, taking everything into considera- 
tion, it looks as if we had a remarkably prosperous year 
before us. Architectural men are complaining, which 
is only reasonable. The stove men are running full. 
We quote (Dec. 3): 


Charcoal Foundry— Southern No. 1, $18 ~ece. 09; Southern 
No. 2, $17.59@$18.50 ; Missouri No. 1, $17 50@18 50; Missouri 
No. 2, $17.00@$:8.00. Coal and Coke Irons.—QOhio Softeners, 
$18 00@2i 00; Southern No. 2, $16 50@$18 00. Mill Irons.— 
Missouri, $16 ry 34 50; Southern No. 1, $15 00@$16 50; South- 
ern No. 2, $1500@1600. Car Wheel and Malleable Irons.— 
Lake Superior, $2u 00@21 50; Southern, $20 00@24 00; Connells- 
ville Coke, East St. Louis, $470; St. Louis, $4 85. 


DETROIT PIG IRON MARKET. 

Reported for the [non Trapg Review hy William F. Jarvis & Co 

The market is more active than it has been for some 
time past, and a number of buyers are casting about for 
round lots of car wheel and other grades of iron, but sell- 
ers are generally holding firm at present prices, and 
there is a strong upward tendency. There is usually an 
active trade in December, and from the inquiries 
received from different parts of the country, it looks as 
if this month would be an exceptionally good one. 
Numerous small orders have been placed, and some of 
considerable magnitude. Car wheel irons are most in 
demand, but a good trade is being done in the best 
brands of Mahoning Valley coke iron, with a few good 
sales of Southern. We report an active market, and 
quotations as follows (Dec. 3.) 


Lake Superior Charcoal, all numbers, $2000@$2050; Lake 
Superior Coke, all ore, $1975@$20 25; Lake Superior sie, 
cinder mixed, $18 ace 00; Standard Ohio sanennene. $19 75@ 
$20 25; Southern No. 1, $17 75@$18 25; Southern Gray_ Forge, 
$16 25@$1675; Southern Silvery, $17 00@$17 50; Jackson 
County (Ohio) Silvery, $18 50@$19 00 ; Old Wheels, $20 50@$21 50. 


CHICAGO PIG [RON MARKET. 


Re sted for the Iron Trapg Review by Rogers, Brown & Co.. 
W.W Backman, Resident Agent. 


There has been no change in prices, and sales have 
not been very active. Lake Superior charcoal holds 
firm at $20.00 to $20.50 cash for No. 1. Higher num- 
bers, 50c. to $1.00 more. We quote (Dec. 1): 


Coke and Bituminous Coal Foundry:-Ohio (Hanging Rock soft- 
eners). $1850@1900; Ohio (Black Band softeners), $1850 
@19 00; Ohio (Jackson county softeners), $1860@00 00; Lake 
Ore and Cinder softeners, $17 75@18 25; Southern mg * foundry 
No. 1, $1750@1800; Southern coke foundry No. 2, $1700@ 
1750; Southern coke foundry No. 3, $16 50@17 00. Char- 
coal Foundry: —Laxe Superior, $20 00@00 00; Southern, 

50@20 50; Hanging Rock, $2100@2350. Car Wheel and 
Malleable : — Standard Southern, $21 50@26 25; Hanging Rock 
Cold Blast, $24 50@27 00; Hanging Rock ed Blast, $22 50@ 
2450; Lake Superior, Nos. 3 to6, $20 50@21 


ENGLISH IRON AND METAL » ED 

S. W. Royse & Co.’s report to the Iron TrapE Review. 
MancuHeEstTER, Eng., November 24, 1888. 

Business in pig iron has been very quiet through the 
current month. The home-trade has been mederately 
good, but exports have been considerably affected by 
the weather. Up to the 12th inst. the shipments of pig 
iron from Middlesbrough are advised as 22,410 tons— 
about 10,000 tons less than during the corespondirg 
period of the previous month. Prices at both Glasgow and 
Middlesbrough have steadily drooped, the fall during 
this mouth being about 7d. to 8d. per ton at the former 
port, and about Is. at the latter. Makers are, however, 
well sold, and are not at present desirous of selling 
further. For manufactured iron the demand has some- 
what slackened, though prices are unchanged. With 
regard to copper, the position becomes more and more 


interesting ; prices for Chili bars has remained steady | 


during November at about £78 per ton, but stocks are 
continually becoming heavier under the influence of | 
decreased consumption of the metal, and steadily in- 
creasing supplies from sources beyond the control of 








ee 


the Syndicate. Tin has lost ground, but is steady at 
the moment. Spelter has also declined and still easing. 
Lead also cheaper, but firm. 
AEST SE 
The Mexican Rolling Mill Company. 

The Commercial Gazette announced a few months ago 
that J. P. Witherow & Cv., contracting engineers of 
this city, had drawn the plans for an immense iron and 
steel plant which a syndicate, composed of London and 
New York capitalists, propose to erect in Mexico. The 
works were to consist of two large blast furnaces, and 
iron rolling mill, and a Bessemer steel mill, and was 
| located sixty miles from the Rio Grande river on the 
| Mexican Central railroad, right in the center of a vast 
coal field, and within fifty miles of a very valuable iron 
ore region. 

The plant was to cost $2,000,000, and when completed 
would be as fine as any on the American continent. 
Eugene Kelly, of New York city, and Patricio Milmo, a 
very wealthy citizen of Mexico, are the parties princi- 
pally interested in the enterprise, the work on which 
was to have been commenced in September. 

J. P. Witherow, who is now in Philadelphia on busi- 
ness connected with the above-named plant, said before 
leaving the city that the company would be reorganized 
before any further move toward building the milJs would 
be made. The English capitalists who were to go into 
the scheme have weakened, and it is likely that the new 
company, which will be formed within the next month, 
will consist entirely of capitalists on this continent. 

Messrs. Kelly and Milmo will still retain their interest 
and a portion of the stock which was reserved for the 
London capitalists will be sold to New York, Philadel- 
phia and Pittsburgh people. The plans of the new 
works will also be changed so that it will not cost as 
much as was originally intended. The two blast fur- 
naces will be built, however, and the iron mill and pud- 
dling furnaces, but it is likely that the idea of building 
a Bessemer steel plant will be given up for the present, 
at least. The re-constructed plant will cost a little over 
$1,000,000.—[ Pittsburgh Gazette. 











“The Concern 1s Rich; They can Stand It.” 

The above statement is heard pretty often, and it is 
safe to assume that the man who makes it is an un- 
profitable one to have in the mill. It may be that a 
belt is being mended, and the speaker has made a 
mistake, making necessary eight ur ten feet of new belt. 
He makes the above statement to ease his conscience, 
but it does not pay for the piece of new belting. 

A side of lace leather gets neglected, or is thrown over 
a steam pipe when repairs are being made. Next day 
steam is admitted to the circulation, the lacing is ruined, 
and the firm can “ stand it,” just because a man was 
careless. A breakdown occurs, caused by neglect of a 
moment's work on a set screw with a monkey wrench. 
Again, the “concern can stand it,’ for “they are rich.” 

It is evident that the man who makes the statement 
has no money invested in manufacturing, and it is also 
evident that he he dvesn’t realize that the “concern”’ is 
growing poorer every day he is kept in their employ. 
There is uo profit in keeping such a man, more than 
there is in maintaining any other nuisance. When an 
employe, be he superintendent or day laborer, is heard 
t> pass his mistakes lightly, because “the concern is 
rich and can siand it,” it is high time that a change was 
made. That man never made the “‘concern” rich, 
neither will he help them to retain their present stand- 
ing. He is a weed, and must be weeded out.—[Manu- 
facturers’ Gazette. 





pair Cece. Sats 
Holiday Excursions via Pennsylvania Lines. 
Excursion tickets at low round trip rates will be sold 
by the Pennsylvania Lines West of Pittsburgh, on De- 
cember 24th, 25th and 31st, 1888, and January Ist, 1889, 
good returning until Thursday, January 3d, 1889. No 
| tickets will be sold to adults for less than 25 cents, nor 
to children for less than 15 cents. 





LIST OF PATENTS. 
Relating to Iron, Steel, Metal, Machinery, Hardware 
and Mining Interests. 

Reported expressly for this paper by H. T. Fisher, 
(late Ex. U. 8. Patent Office), Patent Attorney, 34 
Blackstone Building, Cleveland, 0. 

BEARING DATE NOVEMBER 27, 1888. 

Castings, making iron for, G.G. Mullins, Los Angeles, Cal, 

Tron ores, reducing, M. Graff, Pittsburgh, Pa 

Metal and forming spiral conveyers, askine for twisting, W. 


C. Marr, Onawa, Iowa. 
| Ores, lead-bath apparatus fer working, A. M. Shields, North 
Temescal, Cal. 

Roofing. metallic, J. H. Packer, Newport, Ky 

Sheet metal, brake for bending, J. M. Rekinaee. Cincinnati, 0. 
poe direct from the ore, manufacturing, M. Graff, Pittsburgh, 
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C, 8, PRESLEY & (0,, “oruVienand, 0° 
Tools, Supplies and Machinery. 
Agents for 


SHIPMAN ENGINE, BOSTON MODEL. 


FUEL, Kerosene Of. AUTOMATIC In Fuel and 
Water Supply. 

You can be your own engineer and fireman. 

It consumes only the amount of fuel it re- 
quires for the power taken. Puts out its own fire 
and re-lights it when more power is required. 

The moment the work is done the fuel expense 


tops. 
. Tes fuel has no du:t, and the fire never has to 


If you have only one hour’s work to do, you 
can get up asteam pressure of 100 pounds, do the 
hour’s work, put out the fire, and the consump- 
tion of fuel will not exceed one hour and seven 
or ten m'nutes. at a cost not to exceed three or 
five cents per H. P. 

Engine can be seen running at our store. 








Rand, MeNally & €o.’s 


Business 
Atlas @ * 


1889. 
eae = 
Now in Press, New Size of Page, 15x 24 Inches. 

















Yr will contain new large-scale double- 
*%  %&|[| page maps of all important States 
/A\ (no cut-up maps). 

The entire arrangement will be new, embodying the most 
improved methods of indexing and reference, clearly showing 
the location, population, and commercial advantages of over 
200,000 towns in the United States, Canada and Mexico. 

Descriptive circular, printed on one of the maps, worth 
35 cents, sent free on application. 
RAND, MCNALLY & CO., 
148 Monroe STREET, CHicaco. 
New York Store, 323 BROADWAY. 


ALL FOR THREE DOLLARS. 








EXTRAORDINARY OFFER. 





For One year at simply the Subscription Price of the IRon TkADE Review, $3.00, 


In other words, Texas Siftings, the Leading Hum_rous Journal of America. a $4 paper, 

for nothing. 800 Pages, 1.5vu Illustrations, Free. 3,000 columns given away. 

To every person who, between now and January 3lst next, will subscribe f-r the Iron Trane 
KEVIEW, one year, and pay the yearly subscription price, $3.00, we shallsend FKRE FOR UNE 
YE +Ka copy, weekly, ot the celehrated [llustrated Humorous Paper, Tex«s -iftings 

The subscription price of =: ftings is $ta year. It is a 16-page paper, profusely illustrated by 
the lead ng arti ts and caricaturists of the day. Itis published in New York and has a Nasional 
reputation. Both new subseribers and those who renew their subscriptions to the Iron Trapk 
Rkview will have the privilegs of this offer. ; 

Kemember that Texas Sifti is offered free only to those who subscribe for the Iron TrapkE 
Review between this date and January 3lst next. No such offer as this has ever been made. 
Usua!ly when two papers are “ clubbed,” or offered together, a small discount off the price of both 
is given, but never have two been offered for the price of one. 

WE OFFER A &3 AND A $4 PAPER FOR THE PRICE OF THE FORMER. 

No one but an Iron Trape Review subscriber can get Siftings for less than $4 a year. 

The subscription to the !ron Traps Review, $3, should be sent direct to us by P.O. Order. 
Postal Note, or otherwise, and we shall order the publishers to mail Siftings from New York free 
for one year. 

THIS OFFER IS NOT OPEN TO SUBSCRIBER3 WHO SEND SUBSCRIPTIONS TO US 
THROUGH AGENTS. 
THE CLEVELAND PRINTING & PUBLISHING Co., 
Proprietors [ron Traps Review. Cor. &t. Clair and Wood Sts., Cleveland, 0. 





HERCULES POWDER); 


THE GREAT 8TUMP AND ROCK 


ANNIHILATOR. 


, 
5 A ees ” 


Stomp before a blast. | Fragments after a blast. 





BS STRONGEST and SAFEST EXPLOSIV( 


nown to the Arts. 


POWDER, FUSE, CAPS, 
Electric Mining Goods, 


AND ALL TOOLS FOR STUMP BLASTING, 


FOR SALE BY THE 


HERCULES POWDER COMPANY, 


40 Prospect Street, Cleveland, Ohio, 
J. W. WILLARD, Manager. , 








THE NEW YORK TRIBUNE 


CONGKATULATES 
Every American Farmer, Wage Earner and 
Busines Man, the Union Volunteer, the Set- 
ters of the Western Territories, every 
Young Man and Woman, the Freed- 
men of the South, our American 
Fishermen and Ship-builders, 
and the Whole People 
Generally on the 
SALVATION OF THEIR WELFARE, 
which was won at the polls on November6th. In 
the prosperity which is likeiy to tollow, the men 
of both parties will share; butt the Republican 
voters, workers and press» is due the credit. 

During Gen. Harrison’s administration ‘* The 
Trbane’”’ will continue to advocate the great 
measures of public policy, with which iis name 
is identified. reat responsibilities now rest, 
not only on the new administration, but on the 
Republican party end press, with reference to 
shaping legislation so as to give practical effect 
to the will of the people. It is no tame now, fer 
farmers, wage earne s, Union veterans and 
others, whose interests have been imperiled by 
an administration of free traders and Kebel brig- 
adiers, to relax their inte est in public affairs, 
and let things take their course. On the con- 
trary. it would seem to be the duty of all voters 
to co-operate earnestly in the advancement of 
measures undertaken in their behalf, and to lend 
their support to great newspapers, which are do- 
ing original and aggressive work to promote 
their welfare. 

It is conceded by the entire country that ‘‘ The 
New York Tribune” has initiated a great vari- 
ety of the va‘uable and successful popular diseus- 
sions of the past year. Its labor for the farmer 
(not yet half finished) has been aggressive and 
effective. Its great @xposure of the sham “ re- 
for.a”’ the Cieveland administration was crush- 
ing and final; no attempt was ever made to 
answer it. Its position on temperance brought 
back numerous third party voters to the 
Republican ranks. Its broadsides on the tariff 
and other qies‘ions hive dune much to prove. 
beyond question, that the Kepublican party 
is the best friend of the poor people cof the 
country and of the settlers of the aereain terri- 
tories. It fixed beyond doubt the responsibility 
for the defeat of much needed pension legisla- 
tion in Congress. Un many other important 
questions ** The Tribune ”’ did loyal and success- 
tul work. It undertook for the sake ot the cause, 
many important, laborious and far reaching 
tasks, involving immense research, and useful in 
setting in quicker motion the forces which won 
the victory. Its course in the future may be 
judged by the pa-t. 

“The Tribune” is not exclusively devoted to 
politics. It 1s a general newspaper, presenting 
the news of the world in each issue. tcgether 
w: th fiction, miscellany, matte.s ‘* for the Home 
Circle” and for ** Young Folks,’’ with excellent 
and accurate market reports, book reviews and 
foreign correspondence, and two pages a week on 
Agiiculture. For the fami.y it is absolutely un- 
excelled among new ‘1 apers. 

Subscrip.1on Rate-—Weekly, $1 a year; 
extra copy with eve y fire. Semi-Weekly, $2 a 
year; extra copy with every five. Daily, $9.50 
per year. Sunday ‘Tribune,’’ $2. New sub- 
scribers receive tbe paper until Jan. 1, 189). 

Premium+«—(|) Waverly Nove'!s, complete in 
6 vols. (2) Coo; er’s fa:cinating ** Lesther Stock. 
ing Tales,’’ 6 vols. (3) Irving’s “‘ Life of Wash- 
ington.”’ (4) ‘len one-dollar books, any one of 
which is sent far two subscribers, viz : ‘ Essays 
of Lord Bacon,’’ “Edgar A. Poe’s Tales,’ 
‘* French Revolution, by Carlyle,’? ‘Great Gen- 
erals by Great Authors,” “‘ Poems of Sir Walter 
Scott,” “Greek Mythology,” ‘ Don Quixo‘e,’; 
* Arabian Nights,’’ ‘* Kobinson Crusoe,,’ and 
‘““Swiss Family KRobinson.’’ (5) Winchester 
Hunti:g Rifle, breech-loading. (6) Kemington 
breech-loading Shot Gun. (7) ‘New York Tri- 
bune’s History of the United States and Poc‘et 
Atlas of the World.’ (8) ‘dhe ‘tribune’s’’ great 
** Book of § pan Air Sports.” (9) ‘* Wooa’s House- 
hold Medicine’ (il!) Webster’s Unabridged | 
Dictionary. ({1) Wahham Watch. Send for cir- 
cular describing them in full. 

LIBRAKY OF 1RIBUNE EXTRAS. 


Every year ‘ The Tribune’’ printsan Almanac 
and Index and several bound ‘Ex ras.”’ It is 
proposed now to systematize the publication o 
these Extras, and to issue them, revularly, once 
a month, i2 uumb:rs per year. The Almanac 
will be issued in its old form, only wth new, 
vaiuable and extensive additions to the con- 
tents, the number for 1859, by the wav, cone! 
taining complete returns of the Presidential 
election. Tne other numbers will be made up of 
about monthly magazine size. ‘here wiil be one 
or two numbers, per year, devoted to the latest 





‘deas in “ knitting and crochet.”’ Several will 
contain complete novels. Others will be made 
up of entertaining features of special and per- 
manent value relating to Science. Society, Liter- 
ature, Politics, etc. Single copies, 25 cents. 
Prices per year, for the 12 numbers, $2. 

THK TRIBUNE, New York. 


The Van Nostrand Science 


SERIES. 
1Smo, Green Boards. Price 50c Each. 


AMPLY LLLUSTRATED WHEN THE 
SuspsEct DEMANDS. 
No. 1—Chimneys for Furnaces, Fire-Places an 
Steam Boilers. By R. Armstaong, C. E., 2d 
Edition, with an Essay on High Chimneys; by 


nzger. 
No 2—Steam Boiler Explosions: by Zerah Col- 


urn. 

No. 3—Practical Designing of Retaining Walls; 
by Arthur Jacob, A.B. f 

No. 4—Proportions of Pins used in Bridges; by 
Chas Bender,C.E. 

No. 5—Ventilation of Buildings; by W.F. Butler 
Edited and Enlarged by Jas. L. Greenleaf. 
2d Edtion Na 
o. 6—On_ the Designing and Construction of 
Storage Reservoirs; Arthur Jacob, A. B. 

No. 7—Surcharged and Different Forms of Re- 
taining Walls; By Jas. 8. Tate, C. E 

No. 8—A Treatise on the compound Engine; by 
John Turnbull, Jr, 2d Edition. With Additions 
by Prof. S. W. Robinson. : 

No. 9—-Fuel; By C. William Siemens, D, C. L., 

to which is appended the Value of Artificial 

he as Compared With Coal; by John War- 


No. 10—Compound Engines; Translated from 
the French of A. Mallet. With Results of 
naa Practice, by R. H. Buel, C. E. 2d Ed- 

ion. 

No. 11—Theory of Arches; By Prof. W. Allan. 

No. 12—A Theory of Voussoir Arches; by Prof. 
W.E. Cain. re ; 

No. 13—Gases Met With in Coal Mines; B 
J.J. Atkinson 3d Edition. Revised. To whic 
is added The Action of Coal Ducts. by Ed. H. 
Williams, Jr.,E.M. | ji 

Be. 14—Friction of Air in Mines; by J.J. At 

inson. 

No. 15—Skew Arches; by Prof. E. W. Hyde,C.E. 

No. 16—A_ Graphic Method for Solving Certain 
Algebraical Equations. by Prof. Geo. L. Vose. 

No. 17—Water and Water Supply; by Prof. W. 
H. Corfield, M. A. 

No. 18—Sewerage and Sewage Utilization; by 
Prof. W. H. Corfield. 

No. 19—Strenth of Beams Under Transverse 
Loads; by Prof. W. Allan. 

No. 20—Bridge and Tunnel Centres; by John 
B. McMaster, C. E. ; 

No. 21—Safety Valves; ¥ Richard H. Buel,C. E. 

No. 22—High Masonry Dams; by John B. Mc- 


Master. 

No. 23—The Fatigue of Metals Under Repeated 
Strains, with various tables of results of exper- 
iments. From the German of Prof. Ludwig 
Spangenberg; with a preface by S. H. Shreve. 

No. 24—A Practical Treatise on the Teeth of 
Wheels, with the theory of the use of Robin- 
son’s odontograph; by Prof. 58. Robinson. 

No. 25—Theory and calculations of Continuous 
Bridges; by Mansfield Merriman, C, E. 

o. 26—Practical Treatise on the Properties of 
Continuous Bridges; by Charles Bender. 

No. 27—On Boiler Incrustation and Corrosion; by 
F. J. Rowan. ge 

No. 28—On Transmission of Power by Wire 
Ropes; by Albert W. Stahl. 

No. 29—Injectors: Theory and Use; translated 
from the French of M. Leon Peuchet. 

No. 30—Terrestrial Magnetism and the Magnet- 
ism Iron Ships; by Prof. Fairman Rogers. 

No. 31—The Sanitary Condition of Dwellin 
Houses in Town and Country; by George E. 
Waring, Jr. ! ‘ 

No. 32—Cable Making for Suspension Bridges, as 
exemplified in the construction of the Kast 
River Bridge; by Wilhelm Hildenbrand, C. B 

No. 33— Mechanies of Ventilation; by George W. 
Rafter.C. E. | 

No. 34—Foundations; by Prof. Jules Gaudard, 
C. E.; translated from the French. 

No. 35—The Aneroid Barometer: its Construction 
and Use; compiled by Prof. @. W. Plympton; 
3d edition. 

No. 36—Matter and Motion; by J. Clerk Maxwell! 

No. 37—Geographical parveying: its Uses, Meth- 
ods and Results; by Frank De Yeaux Carpenter 

No. 38—Maximum Stressesin Framed Bridges; 
by Prof. Wm. Cain. 

No. 39—A_ Handbook of the Electro-Magnetic 
Telegraph; by A. E. Loring, a practical telegra- 
pher; 2d edition. 


CLEVELAND PRINTING AND PUB. CO., 


Cor. Wood and St. Clair Six., Cleveland,O. 
es” Copies sent by mail on rece: pt of price. 
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ee B bl Grain....... 33 
HARDWARE. Inch...... pliner Henis’ self basting. anos dis 40&10@50 . Barak«r— 
ancie Per fa ao 550 6 30 Cast stee! Crowbars. oo don Nos. 0 Thumb Latches. 
‘ per Ib. uckets, Galv ee eek ene rene ® Ib PODS ve eeee.e. 90 100 ‘ 
Apeeriens savesiaain uwimeama 4 at $275; 12 at a3 00; 14 ¢ Gt $375 : seer ‘ Roggin’ 2 Latebes.... te! BR hha 
cece censreesecbaseesocesovesesees sence urry ion Dr Meaty 
eicedl Anvil Vise and Drill. m Piumagen Beckley rx a heed s Pattern ees a ae ai door Randle Nats. 6 eS Pi con 
Millers Falls Co. $18.. eck, Stow & W. Co. dis 70410 | Rubber 840/ B 3 no plate $0 88 sen Balt 
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Classified List of Advertisers. 


The star (*) incicates thet the adv. appears al- 
ternate weeks ; the dagger (t) once a month. 





PaGr. 
Bolts and Nute— 
Hotchkiss & Upson Co., Cleveland, 0O.. 10 
Colwell & Collins Norway Bolt Co.. Cleve- 
Ms ccdisliciiniek woe’ dapdbbaiebadgeenh dovszenvescriai 10 
Brick and Tile Machines— 
Frey, Sheckler & Hoover, Bucyrus, O ......... 18 
*Stevenscn & Co., Wellsville, 0................... 1 
Bicycles and Tricycles— 







Vay Manufacturing Co., Elyria, 0............... 10 
A. W. Gump & Co., Dayton, 0......::0......cce0e 19 
Boilers— 

Emith & Teachout, Cleveland, 0............ 10 & 20 
1,.C. MeNeil Lo., DS. Ch nis encudbieeddh eames 
Mansfield Steam Boiler Works Mansfield, ‘ 
Reeves Bros.. Niles. Occsecec seosesee coverere- 10 & 18 


Sharon Boiler Works, sharon Pa 

Enterprise Boiler Co , Youngstow 

Lane, Bodley & Co , Cincinnati, (.. 

John T. Caulfield, Richmond, Ind. 
Bevel Jig Mills— 

C.J. McNutt, Ashtabula. 0 
Books— 

Opreiend Printing & Publishing Co., Cleve- 
ESS RRR ERA STE ee OES 
Rend, McNally & Co.. Chicago and New - 

Coal and Coke—— 


W. J. Rainey, Cleveland. 0... 10 
Pittsburgh & Wheeling Coai Co., “Cleveland, - 


Preerrrrriritii ttt titi Me 


Giaaiteatens 
Cleveland Printing & Publishing Co.,Cleve- 
NN I Rate a see es, FS | 
Coal Screens— 
“zgvens Oi Clty Wire & Seen hoc Deyelané, 


Copying Apperater— 

Felix Daus & Co., New York.........esesceserseeees 19 
Cranes and Derricks— 

Phoenix Ir-n Works, Cleveland, 0...........---- 18 


om ler Manufacturing Co., orerane, 9. 18 
m. Tod ‘od & Co., Youngstown, inecadee 20 
on "Wheels— 
Bowler & Co.. Cleveland, 0.............. ccccseeees 20 
Cleveland Wheel & Foundry Works, Cieve- 
land, O 18 
Drilling Machines— 
Rickford Drill Co., Cincinnati. ka 
Unisersal Radial Drill Co., Cincinnati, O- 1 
Ledge, Davis & Co., Cincinnati, 9. Pe: 


Perri et itt eeeeeeeerrtrei ii ry 


A. Schumacher, Cincinna‘i, 0... ind oe 
stot and Copntractors— 
¥. BH. Jones & Co., Cleveland. 0O.................. 1 
as. P. Witherow, Pitteburgh, Pa...... ........ 2 
yy ah, Laughlin & Co., Cleveland. O............. 2 
McClure & Schuler, Pittsbur,h, Pa. ............ 2 
Elevatore— 
L. 8. Graves & Co., Rochester, N. Y............. 2 
Explosives— 
Hercules Powder Co., Cleveland, U........ ..... 12 


Fmery Whesl Mac hinery— 
J. Wendell Cole, M. E., Columbus, 
Chicago, 
Engravers and Electrotypers— 
Eclipse Electrotype & Engraving Co ,Cleve- 


SR TR asa aes a ie 
Union E'ectrotype Foundry, Cleveland, 0... 14 


Engines (S‘eam)— 
Ki'by Manufacturing Co., Cleveland, 0 ..... 1 


0., or 


Novelty Iron Works. Canton, 0................. 10 
Aetna Machine Co., Warren, 0.................... 18 
C. & 4. Cooper Co., "Mt. Vernon, 0.......-...... 19 
ord & phorret, Erie, .. (near <edaneneee 19 

m. Tod & » Youngstown. 0..... ..... ...... 20 


i & Bodley Uo., Cincinnati. 0... 

Lord, Bowler & Co., Cleveland, 0 

E. E. Cline, Alliance, O 

E. H. Jones & Cc.,. Cleveland 

*Columbus Machine Co., Columbus, O 8 
Engines (Gas)— 

Schleicher, Schumm & Co,, Philade’phia, 

i, MAE CIN. BOE dssstsdcssesconsacsptvenroceses 19 

Engineers’ Specialties— 

Crescent Manufacturing Co., Cieveland, 0.. 14 

*Cu tis Regulator Co., Boston, Mass ..........- 8 

Harlow Lubricator Mfg. Co., Boston, Mass.. 2 

Cleveland Flue Cleaner Co., Cleveland........ 14 


Forges— 
Cleveland Oly Forge ed ‘Tres Oo. »Cioveland, 
0. 






Setniclee 
Bowler & Co., Cleveland, 0... 10 & 70 
Taylor & Boggis Foundry Co. ’ Cleveland, 0. 10 
Wm. Fitzsimmons & Son, © leveland, O........ 10 
Curry & Co.. Meadvillle, Pa............cce0-...-+. 10 
Cleveland Wheel & Foundry Works, Gleve- 

lan nian 

Cleveland } Foundry Co., , Cleveland, 0........... 18 

For Sale— 


Foundries, Furnaces, Machinery, etc.. ..12 & 14 
Flue Cleaners— 


Cleveland Flue Cleaner Co., Cleveland, 0... 14 


Crescent Manufacturing Co., Cleveland...... 14 
Files— 
Industry File Works, Cleveland, O.............. 10 


Feed Water Heaters— 


Orel & 3 Bierce Manufcctu'ing Co, Day- 
ON, Wl. crecsieaacinass ab acbdaadaraccusnrtesseniavGheerdses 


Laidlaw & Dunn Co . Cincinnati. 0... 18 
C. Armstrong & Co., Springfield, O......... 19 
Manufacturing Co., Springfiela, 0... 20 


Lord, Bowler & Co., Cleveland...............-..... 10 
E. H. Jones & Co., Cleveland.............. hee 1 


Foundry Slupplies— 


J. D. Smith & Co., Cincinnati, 0........... 2 
Governors— 

Leonaré & McCoy, New York..................00+ 2 
Mardware— 











| Injectors— 


Co’umbia Tnj c‘or Co., Cleve’and, 0............ 2 


Iron Roofing— 


®ykes Iron Roofing Co., Niles, 0... 

Cambridge [ron Roofiog Co., Cambridge ¥ 

Garrv Iron Roofing Co.., Cleveland, Dindreiies 14 
Tron Ore and Pig ltron— 





Dalliba, Corrigan & Co., Cleveland, O......... 10 
Pattie, Oglebay & Co., Gleveland, Fancedeindden 10 
.H Outhwaite & Co.. Cl MPN Wc pdisncaree 10 


Pickaie Mather & Co., Cleveland, 0. .... 10 
H. KE. Collins & Co.. Pittsburgh, Pa............ 10 


Iron Lime Kilns— 

Fred Kranz, Sandusky, 0.............cssscssssessseres 19 
Insurance Policy Registers— 

Cleveland Priating & weliahiog: Oo. \Giove- 

a ee . a 

Key-Way Cutters— 

Morton Manufac.uring Co., Romeo, Mich... 10 
Lumber— 

Fisher & Wilson Co.. Cleveland, O......... 10 & B 

Martin & Barrie, Cleveland, 0...............c000 
Lathes— 


Maller Machine wn Cincinnati, O.............. 12 
Sebastian, May & Co., Cincinnat’, 0O............ 19 
Lodge, Davis Co., Cincinnati, 6 dawiilcnininiie 20 
HL. Shepard, Cincinnati, 0... .................. 19 


Mining Machinery— 
American Manufocturing. Mising & Mill- 
ing Co., Cleveland, 0 
Machinery (General\— 


serene Re meecereresenerensecoeetes 


Machinery Manufacturers’ Association, 
2 SS I RES TSI eee 

C. H. P esley & Co., Cleveland, O................. 12 

Lane & Boiley Co., Cincinnati, 0........... ..... 20 

lord, Bowler & Co , Cleveveland...........000 10 

*Columbus Ma hine Co., Columbus, O......... 8 


Machine Shops— 
Webster, Camp & Lane Machine Co -Akron, ‘- 





Machinists’ Tools— 


E. BE. Garvin-& Co., New York... ............00... 19 
Old Metals— 

H. E. Coilins & Co., Pittsburgh, Pa. ........... 10 
Patents— 

M.D. & L. L. Leggett, Cleveland, 0O............ 1 

Jos. A. Osborne, Cleveland, O..........c000.00000 2 

H. T. Fisher, Cleveland, 0...........ccccccccssseeees 19 


Pumps (Steam)— 
John H. McGowan & Co., Cincinnati. 0...... 2 
Hughes Steam Pump (o., Cleveland, 0........ 2 
Goulds Menufacturing Co., Seneca wells. Ke 


set ee Renee eee enerne neenes teeee: Seeeeeeeeeereres 


Laidlaw & Dunn Co.. Cincinnati. 0 

E. H. Jones & Co., Cleveland... ...............000+ 
Pumps (Chain)— 

S.E Crawford, Norwalk, 0.............cccesccee 19 
Pig and Bar Iron— 

Condit, Fuller & Co., “leveland, O.............. 

Cleveland Rolling Mill Co., Cieveland, 0.... 

V Jarvis & Co., Detroit, Mich 

Hussey & Pomeroy, Cleve'and, 0 








Paint— 

Iron Clad Paint Co., Cleveland, 0...,........... 17 
Ponching and Shearing Machine:— 

*ertch & Co,, Cambridge City, Ind............ 1 
Railway Supplies— 

Bowler & Co., Cleveland, O...............00..- 10 & 20 


Cleveland City Forge & Tron Co. ,Cleveland, 
Cleveland "Wheel & Foundry Works, “Cleve- - 
and, 
Railroads— 
IIL, QUINN so. isc aoicescasccnsoscunacoaamcasiienaemies, am 
Steel Pens— 
Ivison, Blakeman, Taylor & Co.,New York. 19 
Signs— 
Weber & Lind Sign Works, Cleveland, 0.... 19 
Safes and Locks— 
National Safe & Lock Co., Cleveland, 0...... 20 
Steam and Hot Water R:diators— 
A. A. Griffing Iron Co., Jersey City, N.J..... 2 
Stoves— 
Taplin, Rice & Co., Akron, 0...............:0000008 10 
Cleveland Co-Operative Stove Co,, Cleve- 
land, 17 
Steam Boiler Inspectors— 
Hartford Steam Boiler facpection & iam. 
ance Co., Hartford, 
Steam Pipe and Boiler atnieuis- 
John A. McConnell & Co., Pittrburgh, Pa... 18 
Steel Rails, Blooms and Billets— ~ 


Cleveland Rolling Mill Co , Cleveland, O,... 10 
VW. F. Thornton, Cleveland, 0 10 


ee ee eee ee eee eeee eee eeeneeee serene. Seeeeeeesereseeene 


POOP Oneee nee emener ences arenes eeenee nesses seeeeseeeees 


Saw Filers— 

R. J. Schaeffer & Co., Dayton, 0...........0000. 2 
Safety Water Columns— 

Reliance Gauge Co., Cleveland, 0............... 2 
Saws— 

E. C. Atkins & Co.. Indianapolis, Ind......... 1 
Steel Stamps and Stencils— 

J.H. Fleharty & Co., Cleveland, 0.............. 10 


Sheet Iron— 
Cleveland Rollin 
Summers Bros , 

Steel Castings— 
Chester Steel Casting Co., Philadelphia, Pa. 19 

Steam Fitters’ Supplies— 
Worswick Menufacturing o. 

o.. es 


Mill Co., Cleveland, 0..... 10 
truthers, 10 


Cleveland. 
Tool Welsers— 

Walker Manufacturing Co., Clevel-nd, O... 10 
Turnbuckles— 

Cleveland City Forge & Iron Co, Cleveland, 


Fem Machines— 
Horton Manu’f’g Co., Ft. Wayne, Ind......... 12 
Wire Goods— 


z Powe'l & Co., To'elo, O 1 
8. Tyler Wire Goods Co., , Cleveland, 0... 2 











| INDEX TO ADVERTISERS. 





A 
itna Machine (o., Warren 
Armstrong. W.C. & 
American Manufacturing, Mining & Milling 









Co., Cleveland. . 20 

Atkirs, EK. C. & Go.. Indianapolis, Ind. mn 

Adt, John & Son. New Haven, Conn.............. 19 
B 

Bowler & o. Cloesiand ieniiaielataaesene soviet: 10 & 2 

Bingham. , Cleveland.. 10 & 19 

Rick ‘ord Drill Co., “Cloctneatt. UR ear 1 

*Bertch & Co,, Cambridge City, Ind... 1 
Cc 

Colwell & Collins Norway Rolt Co., Cleveland. 10 

Caulfield, John T.. Richmond, In Pavey 1 


Cleveland Prt’ « & Pub’ g Co., Cleveland...2 & 1 


a ap Wheel & & Foundry Works, Cleve- "a. 
and soe 

Canton Well Driller Co.. Canton, ee 14 
Cooper, C & G. Co.. Mt. Vernon, 0......-..s00s- 19 
Crescent Manufacturing Co., Cleveland......... 14 
Curry & Co., Meadville. Pa ..-..........cccssscseceenee 10 
Cleveland Foundry Co., Cleveland............0000. 18 
Cleveland Flue Cleaner Co., Cleveland........... 4 


Samprege Tron Roofing Co., pope se. ee 
Collins, E. & Co. Pittsburgh, P = 
Cleveland Iron Mining Co.. Cleveland 
Crawford, 8. E., Norwalk, 

Condit, Fuller & Co., Cleveland. 
Cleveland Rolling Mill Co , Cleveland 
Cleveland City Forge & Tron Ca , Cleveland... 





Cleveland Co-operative Stove Co., Cleveland. 17 


Chester Steel Casting Co., Chester, |, eae 19 

Ss is i PIN SI a icnstei nhs nns-csndaapnsosonnouse 20 

“Curtis Regulator Co., Boston, Mass...... ..... 8 

*Columbus Machine Co., Columbus, O.......00+ 8 
D 

Dalliba, Corrigan & Co., Cleveland................. 10 

Daus, Felix F. & Co., New York.............000. 1 
E 

Enterprise Boiler Co., Youngstown. 0... ........ 20 


ao Electrotype & Engraving Co., Cleve- 


e 


Frey, Sheckler & Hoover. Bucyrus, O 













Fay Manufacturing Co., Elvria, 2 
*Forest City Wire & Iron Works, C 1 
Fisher & Wilson Co. Cleveland...... 18 
Fisher. H. T.. Cleveland........... 19 


n 
Fleharty, J. H. & Co., Cleveland 


Cc 


Gump, A. W. & Co.. ; 
Garry Iron Roofing Co. Cleveland...............00 
Graves, L. 8. & Co., Rechanee, he RRL. 
Garvin, 


Griffing Iron Co, A.A.. 
Columbia Inj-ctor Co., 


Jersey City, N 
c leveland, O ...... ...... 


Hotchkiss & Upson Co,, Cleveland ...........s0000 10 
Hercules Powdar Co., Cleveland.................... 12 
Hopves Manufacturing ©o., Springfield, O...... £0 
Hughes Bros. Steam Pump Co., Cleveland..... 2 
Hussey & Pomerov. Cleveland........... ........0.- 10 


Hartford Steam Boiler Inspection & Insur- 5 


ance Co., Hartford, Conn.. 
Horton Manufacturing Co., 
arlow Lubricator Mfg. Co., Boston, Mass..... 


Tndustry File Works, Cleveland.. 
Tron Clad Paint Co., Cleveland .. 
Ivison, Blakeman, Taylor & Co., 


Jarvis, W. F. & Co., Detroit, Mich............00000 10 
Jones, E. H. & Co., Cleveland............ccsccsscseees 1 
Kilby Manufacturing Co., Cisvelad... biipashesssey 1 
Kranz, Fred, Sandusky. Di cococaa ice ERE 
.. 

Leggett, M. D. & L. L., Clevelangd...cccccosssssecee 1 
Lane, Bodley & Co., Cincinnati. O................. Qu 

.odge, Davis & Co., Cincinnati, O.............ce000 19 
Laughlin, Alex, & Co., Cleveland......... 2 


Lloyd & Sterrett, Erie, Pa......... ATO 


Laialaw & Dunn, Cincinnati, 0....................0. 18 

Leonard & McCoy, New York .......0...scsssseeseees 2 

Lord, Bowler & Co., Cleveland................. ..... 10 
Mi 

MeNeil, J. C. Co., Akron, 0... 


Mansfield, ‘Steam Boiler W orks, Mansfield, -. 10 


oe ’. J., Ashtabula, 2: 


sea eennenenrseseceeesooses 


Martin k Barris, Cleveland. 

Muller Machine Co., Cinemnati, 0 

meeiarty Manufacturers’ Association, Cleve- 
OD PRS S.-i 


McConnell, John A. & ro 
McClure & Schuler, Pittsburgh, Pa................. 


Novelty Iron Works, Canton, U. scores 10 
National Safe & Lock Co., Cieveland. kaniebasestaiee 20 
oO 
Outhwaite. J. H. & Co., Cleveland.................. 10 
8 A a SS a ae 2 
P 
Pittsburgh & Wheeling Coa) Co,, Cleveland... 10 
Phoenix are WOPKS. ClOVOIAIG....ccccccscsccces coccee 18 
Powell, F. & Co., Toledo, 0... Sees a 
Pickands. “Mather & Co., Cleveland................ 10 
Presley, C. H., & Co., Cleveland.................... 12 
dl 

Reeves Bros., Niles, 0... 
Rainey, W. J., Cleveland... 


Reliance Gauge Co., Clev eland... 
Rand, McNally & Co. , Chicago and New York 


Ss 


*Stevenson & Co., Wellsville, 0 
Smith & Teachout, Cleveland... 
Sharon Boiler Works, Sharon, Pa ig 
Schleicher, Schumm & Co., Philadelphia, Pa. 
and Chicago, IIl.. 

— * & Bierce ‘Manufacturing “Co., : "Day- 
Sykes Iron Roofing ee 
Sebastian, May & Co., Cincinnati, 9.. Saaook 
cnepard, H.L., Cincinnati, 0 seh 
















an an ‘ Se a 


anger, A. I., Gleveland...................., aS 
R.J.& Co., Dayton, 0.. 


se eereceeeceoes 





re 1 pee . 18 
Co., Springheld, © ee 


BRINN, BRtatebtdcnaescecocsere ae 


E. KE. & Co.. New York....................... 19 
Goulds Maatheaeriar oe, Seneca Falls. N. bal 10 


‘Ft. Wayne. Ind.. 19 





‘i 17 
New York.. 19 





Preberek: Pa..... 18 





4 


1 


3 


2 


12 





Summers Bros. & Co., Struthers, 1..........00..00. 30 











Seeger & Guernsey Co.. New Vork..... .......0000. 17 
Smith J. D. & Co., Cincinnati, O...........0scecceree 2 
*K. A. Schumacher, Cincinnati, O............-ess0 14 
T 
Tod, Wm. & Co., Youngstown, 0..... we20 
Taylor & Boggis Foundry Co., Cieveland........ 10 
Tuttle, Oglebay & oo Cleveland............ .- 10 
Taplin, Rice & Co., Akron, 0O..... se 
Thornton W. F., Gievolona = iethasetpheteaienial . 10 
Tyler, W.S. Wire Goods Co., Cleveland....... 2 
U 

Universal Radial Drill Co., Cincinnati, 0...... 1 
Union Electrotype ae Cleveland........... 14 
Weston, J. A. & Co., arsicny A Se See 10 
Witherow. J. P,, Pittsburgh, Pa... 

weer: Camp & Lane Machine Co., ‘Akron,0. 10 
Weber & Lind, Cleveland...........-cssssesseessseeeees 9 
Worswick Manufacturin Co., Cleveland........ 10 
Walker Manu‘acturing Co., Cleveland. ........ 

For Sale. 


6’’x10’’ SELF-INKING Foot Power Print- 
ing Press; will do good work. ao 5. 
ron Trade Review, Cleveland, 0. 


For Sale. 
NE OF DUNN’S HOISTING MACHINES, 
with over 40 feet of chain. Good as new; 
sapacity, 600 ths. ew Dunn, care Iron Trade 
Review, Cleveland, 0 tf 


For Sale Cheap. 
A 


NEW No. 4 INJECTOR, never _been 
used. Address Jones, care Iron Trade 
Review, Cleveland, O tf 


M., care 











Machines For Sale. 
OR SALE CHEAP.—25”. 31” & €6” ¢£q., 
Shear, and 50’’x3'4” Steel Roll Former, 31’ 
Shear and} Bail, nearly new. 
BERTCH & CU., Cambridge City, Ind. 


ENGINEERS ! Don’t be Humbugged. 


We guarantee our A. & 
D. Flue Cleaners to give Steam the most perfect 
spiral motion entire length of tubes, and do the 
best work. 
CLEVELAND FLUE GLEANER MPF’G CO., 
74 Frankfort St.. Cleveland, 0 


Don . be Deceived. 
Rn in IS. ‘Lhe Cyclone Steau. Flue 
an ope is the only Cleaner 
ade giving steam = spiral 
motion the entire length ot .he tubes. 


Crescen’ Mite. Co., ‘1.4 VFLAND,O. 


FOR SALE CHEAP. 


Two Engines and Six Boilers. 


NE 14x26 ENGINE, Webster, Camp & Lane, 
makers, with five-ton fly -wheel, and 6’x18’, 
Pulley, Judson Governors, Vil Cups, ‘and connec- 
tions ail complete in first-class order. 
One 14’’x28’’ Engine. Dick & Church, Mead- 











Pulley, Judson Governors, Oil Cups, and all con- 
nections in first-ciass running order. 

For Sale—Six Boilers, each twenty-four feet 
long, forty-two inches in diameter, two fourteen- 
inch flues to each boiler, with mud drums, steam 
drums and smoke-stacks with all connections. 
Boilers will be sold cheap and subject to the in- 
spection of the Hartford Insurance Co. 

AKRON IKON CO, Akron, 0. 


FINE 


CATALOGUES, 


Such as are desired /v all Manufacturers 





—— AaxXD—— 


RINE 


Po rintin 


—AND— 


STATIONERY. 


Which every person wants, are furnished by 





Lithograph Building. Cleveland, 0, 








ville, Pa., makers, with five-ton fly-wheel, 6’x2v””. 


The Gleyeland Printing and Publ’g. Co. 








Little 


Cottor 
Silver 
No. 
Mason 
Wire | 
20 $ 


Hicko: 
Lignu: 
Pen#ie 

Hick 


Regul: 
Di«on 


Draw | 
Eack 


Wood 
Hale’s 


Enter] 


Tucke! 


Stebbi: 
Stebbi: 
Stebbi 
Lincol 
Scovill 


List Ju 
Stands 


Size of 
Square 
Hexag: 
Washe 

In lo 
add le 


Table ( 
Blake’: 
Quake! 


Govern 
U.S. N 
Navy .. 


Zine al 
Brass : 
Mallea 

No.3 


Boston 
Americ 
Russia 
Italian 


Faber’: 
Faber’s 


Railros 
P doz .. 


Brass h 


rass h 
Porcela 
Porcela 


Sandus 


Button’ 
Hall’s 
No. 2 
Dos. .. 
Gas Pli 
Humas 
P.8. & 


Standa 
Pocket 
Davis’ j 


Samson 
Eureka 
Champi 
Vaugha 


White | 
Antrim 
Hoosier 


Disston 


Pdoz 
Disston 
Pruning 
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Locks, Rolts, etc 
P. & F. Gorbe Brent 
eee cmd ray & Bronze Goods. Hot House ... 
De ein Nebel sie. z | adn oo. ee npcemsaimase nant disco 
cutcheons and keys .. +) rew.. iscount 60410 | Ste i Squares 
ee ee eens a Ta Serew......0 discount 60410 Stoel ond Ene \ dis 70@1 “i 
Bell pulls,mineral, roelain and jét.....-.. \ mens A LO EIR y nine 60410 Disston® or — in c, cask mink 
pea pulls, genuine bronze....... 3 ai ned Clothes Line............-... osama 60410 Winterton square and T bevels di inc, open ....... oH 
ated bell pais, guaaine bron ry ees Cistern, be. — iscount 60410 om’s try and miter...........ais Sonic hite as 
pete. roma punted... ds 60&10 Pitcher spout. are sesetenaseensses s 50@10 BHew® : Pig EAD. 
Store door Jock cs an ogee dis odelo itcher spout, cheaper weeny me ‘idio@ene oe 10 Blacksmith’ Stocks and Dies. dis 40&10@50 Bai Seen aesarigg 
pee ape Lents op tema i reg one egg dis 60410 Punches, S5@70K10K5 | “* Lightining * screw viate Pipe Rissman << Quotations 
Shutter hi pe genuine j bro “ais Oat Saddlers’ or D g ’ screw plate 35 | Sheet. 5 Sree ape 
Flesh Lanai? plated........... -dis 0 Bemis & Call Gos Ga .@ doz. good quality. 65@75 Stone. 1£ | Chilled Shot * bs application. 
Shutter kn — WINE DTONZE..........sceessoeereee dis 70 | pemis & Call Co ’s Cast Steel Drive......... 50k5 Hindostan, No. 1, edger 
She tter a 8, CENUINE bTONTE......cesevereennel “ 5S Solid Tinners..... ‘8 esata ca ld Socket Pod pe Washita Stone 6c; Axe, 4740; Slips 9c BABBIT METAL 
cout an Oe ra, Suamipe brense oy resenaeeent sone “a 4 oy 2 dos. eres Turkey oil QE werner ree arereee NOs 1, - tb yn Allens seas Cee eeeee: eeseeeseseeee . 
ecccecccccosecoscossocs ; r . PrTTTittiiyy oes cesses coe ecccccces secccecece PIN Cr ee et 
5 en pilates, genuine bronze.. is 60 Sliding Door, Wrought Brass ‘ Washita Shes ii sstzeeneeaes creas sussnesesenseanes $1 Sea | OONOE SE AS ES RR REBAR BERET 9% 
D plates, genuine bronze..... is 60 iding Door, Iron, Painted... ® foc ® tb 35c dis 20 | Washita N ps No 1 * m ib 37 0 EORLSLOT waa icessseeseseneoennessoeessvnresnene 15 
Drawer pull, genuine t Sacer en es ee " ccaseaeaneed puenaineSpbcis OB | neve 2 
ice eae s, genuine PrOnze.svsee-es dis 60816 | Case Steel Cpat akes, ‘ eter Doacitageeaaneale 2.00 “COPPER. 
pat Rp n33% | Malleable baseechenfiioetseisirintineranienn dis 65 RA Siiccsieste 
; Le Co eee i din aes eg niin nainaincntitins 70 
eittiiieie Weed oe Pe rnnnns A OS | ORR eae 
OO incre stomesene ae $6 00, dis 25&35 | Woste rey Razor Co...... Shovels Sar a tia 45 
Fag. TE  natininbicnnine:saistol z $3 00. dis %5 | Rifle nholme & Butcher............ Ames’ list Nov 1 1885... vol 
Dean’ 3 No. 1. * i a al -e doz $2. 50 Razor. Resa, $10 @E£.. is ng pl eld poh WR CIES <a disco’ 
Little giant... sts 50: 2, $3 2533, $ 90. dis om Soeceeces cece recccecs $9 50 Hussey & Binns colt ae nesseesesopencecscssnsese me i 2 
siaprermeestnton went dis 50 | Iron, Thousand, 1 a ‘sto ei 8.00 
Cotton Chalk........... Iron, Ordinary,  Goover 2 Block 97 ns. -a a BO | BOP Dine’ 4 einbadeset 5 
ee ee ae sae wecic itd | cameramen ook and Carriage.” | Go Oi japnrernsornennc® Broee 490 di 1 
Masons’ J sheppard ved > gross ae cn os ie: 50 | Rising Sun. Peres 6 00 dis 25 
Wire Clothes, "Wo 18, 83:78: No 19, $3.35; No. is Ha Dixon’s plumbago seccswvcccss coos O eroe Dae net | 1 to 126 inch 
»  xaaciedame : : 35; oe a EELS dis 52 corse pina . net | 2 t a 
Rollers. Loth em. 234 | “- 
Mallets. Barn door, § ; othrops’ Brick and Plaste to “ 185 
Bidens... Stas aces . dis 20&10 Acme (Anti-Friceion) kasebeeesasocs dis 60410810 Weds Brick wn 3 Plastering. aa sececesnseoes dis 2 3 to ‘ 4 inches...... BS 
oo: ensantoved 9 0 Sev eerrecceccesescseseesceeccseseces re 
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IRON TRADE REVIEW. 











TRAVELER'S RECISTER. 
Standard Time. 
Revised March 6th, 1888, 
N.Y. C. & St. L. R. R.Co,— ‘The Nickel Plate.” 


EASTWARD. ARRIVE. DEPART 
Buffalo Passenger................. 10 40am 10 4am 
Chicago Passenger............... 9 2O PM  ccccccocvesee 
Local Freight......... Sia dbink sislads 440pm 54am 
WESTWARD. ABRIVE. DEPART. 


Chicago Passenger. ...ccccccsececccecsccccerscevece 30 
Fostoria Passenger 
Local Freight.. f 

Rocky River “Accommodation departs 7:40 a. 
m.; 1:40 p. m. 

E uclid Accommodation departs 6:24a.m. 12:10 
a. m., 5:05 p. m. 

All trains daily, except Sunday. 


Cleveland & Pittsburg. 


ARRIVE. DEPART. 
New York Express............. 1250pm 74am 
New York F xpress ............ 655pm 135pm 
Alliance & Akron Accom... 935am 32pm 
Ravenna Accommodation... 82am 500pm 
Night Express....... 5 25am *il ad 


=] 
i 
a 
“4 


*Daily; all other trains daily except Su 
Mt. Vernon & Pan Handle Route 


C., A. & C. Ry. Co. RRIVE. DEPART. 
Akron, Col. & Cin. “Flyer” cr rr 8l0am 
Akron, Co°. & Cin. Night 

Express seid +» 70am 800 pm 
Akron, Col. ‘& Zanesv %e Ex... 1250pm 135pm 
4xron & Orrville Accom......9 35am 82pm 

The &p m. train runs daily. Elegant Pullman 


palace sleeping cars attached. All other trains 
daily except Sunday. 
Erie Railway. 
Depot, South Water St. and Viaduct. 
ARRIVE. DEPART. 


N.Y. & Pitts. Express.......... 15 58am % 2am 


Fast N. Y. & Pitts. Express..*10 55am *3 0Onm 
Mahoning Accommodation.. t6 40am 
Pittsbureh Express........... 46 25pm 
Youngstown Local..... ....... 48 6 am 
Mahoning div. and Pitts Local “11 40am 
Mahoning Val Accom........... *4 30pm 


Pittsburgn Express. -11%0rm 1110pm 
New York Express... ssa oh atiaibgisi *8 00 pm , 
* Daily. + Daily except Sunday. ! Daily ex- 
sopt Monday. 
Lake Snore & Michigan Southern Railroad. 


TRAINS GOING EAST. Penni | oper 
No. 4, Paet lites Ey...... 255am *2 55am 
No. 6, ’. & Bos. Ex...... *135am *%l40am 
No. 8, N AY. Bt p& At Kx *8 Bam %*50am 
No. 28, Kivria ACCOM... .se006 WF Ge SD 4 wsicccssntines 
N..19. Toledo & Sandusky 

Accommodativn ......... ek OO Oi TR Sineshnseiiovseiine 
No. 24. Buffalo ACCOM...... ....cccccee . 70am 
No. 10, N. Y. & B eaten ° ‘Flyer,”’ *1150am 
No. 12. N. ¥.& Bos. *235ypm *3 00pm 
No.2. Night Express.......... 19 400m 110 00pm 
No 2, Conneaut Accom.. ..... ok SER 25pm 

reams como wast. » A!Tive | Revert 


No.1, fast Limited Ex..... *12 bam *12 lam 
No.23, Cleveland Express *2 15am 
No. 3. Chi. Ex. via Sand’y.. 5 30am 45 45am 
No.25, Mich. Ac.via Norw’k 5 45am 
No. 21. Toledo Ex. via Nor- 

412 50pm 3 2pm 


waik and Sandusky... .....- 
No. 5. Fast St. Louis & Chi- 
*10 Sam *10 55am 


cago | Ex.via Sandusky...... 


rer rrrerey 


No.9 hi.Pac.Ex. via Nor’k *6d5pm *7 1bpm 
No. 31, Elyria Accomm 

tion. to Elyria only............ccccorrsccceses +4 30pm 
No. 27, Conneaut Accom..... 18 10 aM ....ccccc.eeoee 


Sunday train for Nottingham— Depart8:15a. m, 
and 1:00 p. m.: arrive 9:20 @ m. and 4:45 p m. 

Reference marks—* Daily. +Daily except Sun- 
lay. .Daily except Monday. 

A local Cleveland and New York Sleeper and 
“dining car daily on No. 10, leaving Cleveland at 
1:50 a. m,, arrives Grand Central Depot, New 
York 7:30 a. m. 

For further information as to trains, connec- 
tions and sleepi g car berths apply at the Cit 
Ticket Office 2°9 Bank St., Mercantile Bank 
building. Telephone 649, 

M. E. GAUL, A. SMITH 
City Pass. Ag’t. Gen’ I ‘Pass, & Ticket Ag’t. 


Cleveland and Canton Railroad. 


Arrive.—Canton, Sherrodsville and Coshocton 
955 a.m.,700p.m.- 
Kent —*7 50a.m., *716 p.m 


Bedford—*7:50 a.m., 1:05 p.m., 7 16 p.m. 

Newburgh ‘and Miles avenue—7:10 a.m.. 4:15, 
p,m. 5:33 p.m. 

Depart— 

a Sher’dsville & Cosh’t’n—7:00 a.m. and 
3:10 p.m. 


Kent—*8:38 a.m. and *8:36 p.m. 
Bedford—*8:38 a.m.. 4:45 p.m., 11:10 a,m., 5:45 p.m. 
Newburgh and Miles Avenue—¢:12 a.m., 2:00 
p.m., 4:40 p.m. 
Trains marked with *run daily. All others 
daily except Sunday. 
Depot at Ontario street. ony it Huron street 


Cleveland, Lorain and Wheelina, 


DEPART. ARRIVE. 
Wheeling E:xpress......+--s+eesee 645e9m 655pm 
Uhrichsville Express. .400pm 92am 





Pittsburgh & Lake Erie Railroad. 


On and after Jan. 2. 1888, pas.enger trains 
wiildepart from and arrive at the Pittsburgh 
and Lake Erie Depot at Pittsburgh, as follows, 
Central time: 


P. & L. E. R..R. Depart for— 
No. 1, Cleveland, Bradford and East...... 5 25 a.m 
No. 5, Buffalo, St. Louis, Cleveland...... 745 a.m 
No. 5, Beaver Falls Accommodation.. 8 40 a.m 
No. 7 Buffalo, New York, and all New 
England points,. ae 1015 a.m 
No. 9, Chicago, Cincinnati, St. Louis... 110 p.m 
No. ii, Buffalo Express......... 3 30 p.m 
No."13, Beaver Falls Acc ommod: ution... . 5 20 pam 
No. lf, Buffalo Express............... ...10 30 p.m 
Arrive from— 
No. .2 Beaver Falls Accommmodation...... 5 25 a.m 
No.’ i Buffalo and Cleveland Night Exp. 655 a.m 
No. o, Youngstown Accomm odation,.:.... 9 20 a.m 
No8 Beaver Falls Accommods ntion,...... 12 40 p.m 
No. 10, Chicago, Cincinnati & St. Louis, I 35 p.m 
No.12, Buffalo Express,...............ssccsssse 5 45 p.m 
No. 14, Cinein..St [Louis and Clevel: und, 805 - m 


No. i4, Cieveland & Buffalo Express...... 10 35 p.m 
Vitte burgh & Lake Erie trains Nos. 4, 15, 8 and 
10 dail _ 
. HOLBROOK, General Superintendent. 
.W. JONES, Master of Transportation, 
D. SMITH, Gen’l Pass, Ag’t, Pittsburgh. 





WHEELING & LAKE ERIE 


riME —? EFFECT os. 8, 1888, 
tral StandardT ime. 


EASTWARD. [mess | | No, 7. |No, 9.*|No. 13° 


Toledo......... wlv| 7 454M 
‘ak Harbor..ar| 8 4] | 110 rm a0 ru, 
Fremont........00+| 13 6 10 
Clyde....... vnsiow | 
Bellevue ... .... 
Monroeviile..iv| 
Norwalk ....... 
Wellington ..... eee 
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Massillon......ar 
Massillon......lv 


Junce.lvy. 
umberl’d 
Sherroasvuue... 
Leesville .....c0 
Bowerston....ar 
Canal Dover..... 
New Comerst’n 
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No. 8. | No. 4. |No. 2.* 











Marietta ...... 7 
Macksburg Giles 75 
Campridge...... 
New Comerst’n 
anal Dover.....| 




































Bowerston........ 1' 254m 5 55 
Leesville........ vee(11 32 3 55 6 02 
Sherrodsville...|11 40 410 6 10 
New Cumberl’d/11 52 42 | 622 
Valley Junce...../12 20 pam) 5 02 | 645 
Navarre.........../12 50 535 | 735 
ener] 1¢ 550 =| 800 
Orrville.........ar| 140 625 | 855 
Orrville......... lv; 145 635* | 913 
Creston........ lv| 218 7 02 9 42 
Wellington ...... | 3 05 743 10 33 
Norwalk........... | 355 82 ‘1130 7 
Monroeville | 407 835 (1145 7 
ellevue........... | 4 23 9 45 1159 7 
” Se | 439 10 00 1215 pu} 8 
Fremont........... |455 |1017 /|1230 8 
Oak parnec. att > Se 253 8 45 
Toledo..........ar’ 620 pm'1l 15*_' 150 pm) 9 40am 
No. 27|No. >. 25| Huron Divis’n.| No. 26|No. 28 
450 pm! 7 40am|Ar.. Huron ..Ly| 8&5 am| 5 30pm 
432 7 22 | Friese Landing, 910 5 45 
rg u - poets Milan ...... lar 955|Ar 6:30 
Vv v > r r 
Ar pu |Ar am|‘7:-Norwalk... “lLv am|Ly aM 
a teed eetie atin RENE a, PSE 
7 





Train ut 3 leaves Toledo *7 45 p. m.; pestes 

Monroeville 12 15 a. m. and Norwalk 12 35a.m 
This road is now open through from Totedc to 
Bowerston, connecting “ith the Pennsylvania 
System for ae points East. 
HROUGH CAR SERVICE. 
Between Toledo, Pee phn and Marietta. 
Bowerston. 

oat Akron, Youngstown and 
3 Pittsburgh. 
* Chicago, Akron, Youngstown and Pitts- 


h. 
M. D. WOODFORD. ~~ JAMES M. HALL 
Gen’! Manager Gen’l Pass. Agt. 


Scioto Valley Railway 
Ber -mery Mae 97, 1908 
effect M 
THE SHORT t INE TO TALL POINTS 
North and Benth, ast and Southeast, West 


“ - 





























Northwest. 
TRAINS GOING SOUTH. 
STATIONS. No. 2. | No. 4. ) No. 6. 
Columbus............liv| 7 10 a.mj11 25 a.m| 5 25 p.m 
Valley Crossing... | 730 ‘ {1144 ‘* | 545 ‘ 
Lockbourne......... | 741 ** |1153 “ | 556 “ 
a 755 “* (1207 p.m/ 610 “ 
815 ‘* |1226 ** | 630 “ 
$34 ‘* 11244 * | 649 * 
oa .* 11 * ita * 
om “i326 “13% 
946 ‘ | 214 * | 820 “ 
ets ‘ '3a7 *}¢s3* 
mis °° 1388 “i aa 
1027 * | 367 * 1908 * 
Portsmouth ......... |1050 * | 320 ‘* | 925 “ 
Sciotoville...... ..... 110 “| 335 * | 940 * 
Wheelersburs ...... mi“ | se" 98° 
Havernill ............ 1129 “ | 359 ‘* |1004 °** 
Hanging Rock...... ll4v ** | 410 ‘* |1015 “ 
[rONtON ....c.cesceeees ne “140 * 10s “ 
Petersburg........... |1200 m. | 430 ‘“* |1035 °* 
Ashland.............. Ar'1230 p.m!‘ 5 00 p.m/11 05 p.m 





Trains Nos. 2 and 4 daily, except Sunday, 
Train No. 6 daily 
Train No. 6 aire supper at Chillicothe. 


TRAINS GUING NORTH. 




































STATIONS. No.1. | No.3. No. 5. 
Ashland v' 246a.m/ 905a.m| 535 p.m 
Petersburg 4m 198° (6 * 
[ronton ........ Sa * (906 “ Te 
Hanging Roc 35 * tee“ ie 
Haverniill... 346 $* 11007 “ | 636 “ 
Wheelersburg. 406 ** |1028 * | 655 “ 
Sciotoville.. aia * 038 * | 700 * 
Portsmouth 457 * 1700) * | 715 * 
Lucasville 449 * |1114 “* | 737 “ 
Big Run $04 * 11188 * | 768 * 
Piketon 518 ‘* |1148 “ | 807 “ 
Waverly 530 ‘* |1201 p.m} 820 “ 
Sharon 540 ** {1211 830 ‘ 
Chillicoth se“ 110 * og * 
Kingston 3 Beamet Baer? Be 
Circlevill (& Bye ot Somer? Be 
Ashville..... 12] “i138 ¢ ee * 
Lockbourne......... | 755 ** | 215 ‘* 11022 * 
Valley Crossing... | 895 * | 239 “ 11031 “ 
Colurabus............ Ar 820 a.m! 3 00 p.m!10 50 p.m 

Train No. | dai 


Trains Nos. 3 ye 5 daily, except Sunday. 


COUPON TICKETS, by the best routes and 
to all principal pointsin the United States and 
Canada, can be found at the following Stations: 
Columbus, Circieville, Kingston, Chillicothe 
Waverl f Portsmouth, Ironten, A. © &I. 
Ashian 

For further information relative to rates, con- 





nectiors and through time, call on your Ticke, 
Agent, or ad tress ° N, 
TNO. J RCHER, ver. 


Rece 
4 oi Paes. & Ticket Ag’t, Columbus, Ohio 








Fi, Wayne, Cineinaali & Louisrile 
THE POPULAR ROUTE 


NORTH and SOUTH 


THE DIRECT ROUTE TO OR FROM 
FURT WAYNE, 


INDIANAPOLIS, 
TERRE HAUTE, 
EVANSVILLE, 
AND 8T. LOUIS. 
1 MILES SHORTER 13 
——BETWEEN— 


Fort Wayne and Indianapolis 
Than any other Route. 


29 mS oCromeee 99 
By 3 HOURS, Between 
*| Louisville and Fort Wayne. 


Ask for Tickets 
=-ViIA— 


Ft, Warne, Cincinnati & Louisville Railroad, 


For sale by all Agents of connecting lines, 
EAST, WEST, NORTH AND SOUTH. 


W.W. WORTHINGTON, S. A, WIKEL, 


Gen’! Supt. Gen’! Ticket Agent, 
FORT ‘WAYNE. IND. 





The Picturesaue Lehigh 
Valle y Route. 


Two through trains with Pullman ears at- 
tached are now run via by this beautiful scenic 
rote, between Suspension Bridge, Buffalo, New 
York and Philadelphia, leaving Suspension 
Bridge 8:35 a. M. and 3:40 p. m., Buffalo 9:15 a. 
m. and 5:15 p. m., connecting with all trains from 
the West. 

Passengers between the East and West passing 
over the famed LEHIGH VALLEY ROAD will 
experience the pleasure of a trip through the 
most magnificent and picturesque scenery in the 
world, presenting an ever varying panorama of 
delightful surprises. 

Double track, steel] rails, magnificent road bed 
and unrivaled equipment, all combine to make 
.he LEHIGH VALLEY the favorite and most 
desirable route between the East and the West. 

Anthracite Coal is used entirely, guaranteeing 


the passengers perfect freedom from the dense , 


volumes of smoke that so greatly annoy passen- 
gers on lines using Bituminous Coal. 
E. B. BYINGTON, 
Gen’l Pass. Agent Bethlehem, Pa. 


Lpiration Registers. 


Manvuracturers’ and Dealers’ Insurance Reg- 
isters with special ruling for number of Policy. 
Company, seven spaces for amountson different 
property, amount of policy, amount of premiums. 








time of expiration, etc., will be sent post-paid on 
receipt of $1.00. Or we will give one as a premi- 
um with each new subscription to the Iron TRADE 
REVIEW, price $3.00 per year. 


Address, 


Gleveland Printing and Publishing Go. 
Cleveland, Ohio. 





Detroita Cleveland 


STEAM NAVICATION CoO, 


Week Days FOR DETROIT 0.0 P.M 


Special Sundar } right and Thursday Morning 
Trips, July and August. 


Four Trips For Mackinac per Week, 
and Lake Huron Way ports. 


All Departures from 23 River Street. 
E. B. Wuitcoms,G.P.A. T.F.Newman,G.A 





VALLEY RAILWAY. 


Depot foot South Water Street. 
Arrive. Depart. 


Valley Junction Mail........... 
Marietta Express 
Valley Junc ion Express.... 


Akron & Cleve. Accom....... * 7 40 pm *745am 
*Daily. 
+Daily. except Sunday. 

WM. THORNBURGH, R. A. CARRAN, 


Gen. Manager, Gen. Pass, Ag’t. 





THE FAVORITE 


AND 


Picturesque Route 


TO 


New York, Boston and the East. 


—_——__—e—— 


THE SHORTEST AND QUICKEST ROUTE 
TO PITTSBURGH, WASHINGTON 
AND BALTIMORE, AND 
THE SOUTHEAST. 
seers Gmmmcnaente 


Uhange of time goes into effect May 20. 1888. 

Central, or Ninetieth Meridian time, 33 min- 
ates slower than Cleveland city time. 

Until further notice trains will leave from the 
New Central Depot, South Water Street and 
Viaduct, as follows: 


epart. 
No. 62, Mahoning Valley Accommo.....¢ 6 40 a m 
No. 72, New York Express,.............00+++ 8 30am 
No, 72, Fast Pittsburgh Express..........* 836 am 
No. 64, Fast New York Express........... *300 pm 
No. * Pittsburgh Expressg................+. *300 pm 
No. 66, Youngstown Accommo.............% 500 pm 
No. 68, Pittsburgh Express.................. 41110 pm 
No. 68, New York Express... 1110pm 


No. 70, Pittsbureh Local Express... sewed 40 a m 


No, 74, Shenango Valley Express.........4 49 pm 

Arrive, 
No. 73, Shenango Valley apres. sbaaedeal +923am 
No. 61, New York Express... eet 5458 m 
No. 61, Pittsburgh Express................. +545am 
No. 65, Fast New York Express............ *1055a m 
No. 65, Pittsburgh Express........ eecececeres *1055 a m 
No. 67, Pittsburgh Express............ eet 120 Dm 
No. 63, New York Express... ................ * 705 pm 
No. 69, Pittsburgh Express ..............0 *84) 0m 
No. 77, Youngstown Local............cc0seeees *725am 
No. 13, Erie Express, carrying express 


matter only, from all points 
East and South-east. carries 
no passengers (except Monday) +120 pm 
*Daily .t Daily, except Sunday. 
4&@-This is the only route by which passengers 
can _ reach Corry, Elmira, Binghampton. ew 
York City and intermediate points witnout 
eaten. No change to Boston and New England 
cities 
Baggage checked through to all points Fast. 
Through tickets and information regarding the 
route can be obtained at office, 141 Superior street, 
and at Ventral Depot, South Water street and 
Viedact, Cleveland. Ship by Erie Express. 
. B. THOMAS, 2d Vice President, 
Oleveland, 0. 
L. P. FARMER, Gen’! Pass. Agent, 


New York. 
W.C. RINEARSON, 


Ass’t G. P. A 
Ghtclenaal, 0 
M. L. FOUTS, City Passenger Agent. 
141 Superior Street, Weddell House, 
Cleveland, 0. 


Cleveland & Marietta R. R. 


THROUGH LINE BETWEEN 


Marietta Caliwell, Cambridge, Newcomers- 
town, Canal Dover, Canton, Akron, Cleve- 
land, buffalo, Toledo Pittsburgh, New 
York. Coshocton, Newark. Zanes- 
vile, Columbus, Chicago 
and St. Louis. 


In effect October 14, 1888. 








GOING NORTH. GOING SOUTH. 
































No.4. | No.2. | STATIONS. | No.1. | No.3 
950 am} 200 am). Pena -- 245 pmwill 45 pw 
1150 | 645 ./10 00 am} 703; 
| 12 U8 pm| 793 1941 6 13 
1214 | 709 1935 | 638 
1229 7 25 9 20 6 23 
12 39 7 35 “10 613 
1253 750 8 56 5 59 
100 757 eS “| 8 49 5 52 
107 804 |...Dexter City...) 8 42 5 45 
111 8 09 ..South Olive...) 8 38 5 40 
117 3 eae ee 8 32 5 33 
123 /|825 |. 8 2 5 26 
135 8 35 | 8 0 51€ 
1 44 844 |. 8 00 5 06 
156 856 |. 7 47 454 
2 0 908  |.....Byesville.....| 733 440 
2 28 9 27 Cambridge... | 7 14 4 24 
2 35 9 33 ..~Oldham’s.....| 7 04 | 414 
242 9 40 Milter’s...... § 67 407 
257 | 950 Kimbolton....| 647 | 357) 
257 | 965 Guernsey....| 642 | 352 
304 |1002 Post Boy.....| 635 | 345 
315 1013 N. Comerstown| 6 25 3 35 
$25 |1020 j...... olf’s ...... 616 | 325 
3 36 10 +3 -Bhitlingbure 605 (| 314 
341 /|1038 Black Band....| 6 00 | 3:9 
347 = |1044 ..Turner’s ...... 555 | 303 
*57 = |1055 ..«Canal Dover..| 545 4m) 253 
417 (1117 ar. Vall’yJ’n.lv} | 230 
Peseacetks \lv. Vail’yJ’n.ar| Pe ae 
{12 23 pM|...... Canton....... 1148 
> 2 eee Akron... \12 20 
246 .. Cleveland... 11 20 am 
‘oie Yoo Buffalo ...... 5 40 
1115pm|) 620 ....... Toledo........ 7 45 





Train No. 8 leaves Marietta at 300 p. m 
Whipple 409, Warner 415, Elba 435, Macksburg 
445, Dexter City 455, Caldwell 5 26, arriving 
Cambridge 7 (0 p.m. Train No. 5 leayes Valley 
Junction at 460 p. m., arriving at Canal Dover 
512 p. m. 

Through coaches ontrains Nos. 2 and 3 be- 
tween Marietta, Canton, Akron, Clevland, and 
Toledo. Close connections made at Marietta 
with C., W. & B., M.,v. & N., 4. & O., and Ohio 
ver Packets; at Cambridge with the B_ & O. east 
and west; at Newcomers:own with P.,C. & St.L, 

east and West; at Canai Dover with G. »L. & W. 

andC. &P, norte and east; ¥. valley Junction 





with W. & L. E. and Valley R's 
kK. RICHARDS, 
A, T. Wicxkorr, Gen. Pass. Agt. 
Gen. Manager. 
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Yaut 11% 
Cin 8 and 2 to Fin spahtmasidaniibcadeaitcadaned 2 
Flats, 

; ots.tb 

2 to 9-16 wide by 2 to 5% thick.............. ccccssessereee 0 

sesgsemer and O, H. Steel, 

cts. Th. 

emieery sdatnabhinienndiesits pebidieeets base price. 0234 

Tire.... 00. seeeeeeeeerereccsceeecess 2 C2: v4, 
Spring on 03' 

s eigh _ seeesseeeeeereeresreececoeesesecs 02: “4, 
NGS TE ocubicosisudtieeen chcbel sesstécesees 03 


Cutter ay tapered and burr... 
For extra sizes, see classification below. 


Machinery Steel, 


ROUNDS AND SQUARES. 
. per tb ex. 
base 





Los 8 in. incl. 








and 

achine entting, specified lengths, ab’e 24in...0.2 
Machine cutting, specified lengths, 12to 24 in...0.4 

Machine cutting to specified lengths less than 
12 inches, according to contract, but not less than 
0.6 cents on each size extra. Sawing, one-half 
of the above extra for cutting. 


FLATS. cts. per fb ex. 


1% to 6 in., by 5-16 to 1 in. thick.......+ 
1% to 6in., by % and 9-32 in. thick... 





MIR wNoOkoO 


1% to 6 in., by 3-16 and 7-32 in. thick. 3 

1% to 6in., by % and t ge me ik coneeal 0.4 

tol 7-19 i in., Af ee OR | * See 0.3 

10 Tele ine, be $46 and 7:32. in, thick...04 
to 1 7-16 in., 4 ¥ and 5-32 in. thick............ 0.5 
to 11-16 in., ‘by Y% to 44 in. thick............0...0- 0.4 

to 11-14 in., by 3-16 and 7-32 in. thick........... 0.6 

to 11-16 in., by %and_ 5-32 in. thick. ............ 0.8 

to 4 in., by 1-16 and 3-22 in. thick............... 2.0 
13- 16 to 134in., by 1.16 and 3-32 in. thick......... 1.5 
1% to 3 in., by 1-16 and 332 in. thick............... 1.0 
These extras apply on Tire, Toe-Calk, Shoe 
and Flat Machinery Steel, also on Cutter Shoes. 
SPRING STEEL FLATS. cts. ex, 


1% to 4in. by No. 4 gauge to in. inclusive, base 

land 1% in. by No. 1 gauge to 4 gauge 0.2 

1 to 3 in. by No. 5 gauge to 7 gauge "0.5 

% to 3 in. by No. 8 gauge to 10 gauge 1.0 

on 3 in. by No. 11 gauge to 16 gauge amen 

8 to 3 i in, by No. 17 gauge to 20 gauge *. wae 

2 in. by No. 10 gauge to lf gauge “ ..4.0 

55 in by No.17 gauge to 20 gauge “* 5.0 

62 in: by No. 2] gaugeto 24 gauge “ ...6.0 

YF Saved and Open Hearth cut to length, 24 

nch and over 1-10 cent per Ib. extra, and under, 
y special contract. 

ROUND SPRING STEEL. 

5 to 1% inches 

44 to 9-16 inches 

8¢ to 7-16 inches 

SP IG sinsccartntushievedosinsatsdaaecaausabeabcnen 

\ inches..... 

















See eeeeere seeeeeee 


J 6e 
Hob on i = “Best”... SSS a ee See 
NT i ee ee ee 36c 


Burden Boiler Rivets. 
a %, 11-16 and % inches diameter... ee 
Bridge %, %, 11-16and %inch diam .......400 


Rolisand Oastings. 


Furnace floor ard straightening plates.....134c 
Housings ana castings not otherwise specified 






























































1 
Guide plates... 244c 
Spindles and coupling Re cttchimiiciciens itt 1%c 
Sand rolls and pinions, large siz0..........00.0..2 C 
Sand rolls and pinions, small size.............c000« 244c 
Pipe mill Castings..........corsrsccreersereereeseeensers 3 Cc 
Rolling mill castings under 50Ib...... .............. 2c 
Spur and bevel wheels, large 3c 
Spur and bevel wheels, small..........cse.cscess. 3}4c 
Peter Wi Bi Wee Miinc dic cccvencococosssntcaccconcned 4c 
Pulleys Over 30 inches......00-.sccsreeserseesersssessess 3}4c 
Engine castings, light .......... erintseonecieemeninnseantl c 
Engine castings, heavy .24c 
SCRAP IRON AND OLD METAL 
Net Ton 
No. 1 BR. RB. Wromght OGPAD oec-ccocsceescce ws cove 223 00 
No. 1 wrought scrap..... 20 00 
No. 1 Machine cast Scrap...........0.-.scesseesseesees 15 00 
Stove me (free from burnt iron)......... - 1050 
Grate 1100 
Pipes and’ CE ee ee 13 00 
Tank iron......... woeneces eveesevorsessseoseseroescooossenese 1250 
ON RELI 10 00 
Tron axles .........ccorcccsccsecsesccsoresrees 28 00 
Te IED Sc osensniscons tectescessubeses: cusesdsecas 10 0¢ 
AXIO CUFMINGE -0000. vcccecercoesevcrsevesesececcceceesecees 16 00 
Wrought turning (free from cast) ............... 1500 
Wrought iron, oily drillings....................cs0 14 00 
Cast borings - + 1100 
Malleable iron.. nosceeneoeescecesseesesosee cones 10 50 
Uncut wrought iron boilers.............ccc0c....0 ~ 1000 
Steel boiler plated ....ccccccccccccsccccccsesesscssecsvens 14 50 
Old iron T rails...........csscreeeeerees cron fone s 00 
Old steel rails ae . 2300 
Cat WIIEE cach chdtancisecctenasaeonesteredoesbation Gakadias ~. 20 00 
qd copper . perth 7 
No. 1. H. red Brass 8 
Heavy yellow brass ......ccc0...scscorsesenses 6 
Light yellow Brass 6 
Scrap Zinc 3 
Tea 8 
ERR BANOEE  ceonatehnenctsehanntmunmiincenne ancnes 3% 
WROUCHT IRON PI PE. 
DISCOUNTS. 
Discount 
Per Ct. 
Wrought iron pipe: Butt black.......... X str 
Pee nics cnccsacsedsantedan canties una sescazancamiiacias f 
Wrought iron pipe: Lap black........... X str 
WN eer creas rcee ss useaedostintaidinins csananeas 60 
Wrought i iron, pipe: Eutt galv Dats tink ; 40 
La: sitieasaaiaien 50 
Lap-welded boiler tubes... a a 
- DEI 9O DADO scncsnscesssosconecssecccseicee  ssvets 
tosh RRS co 
mel wie acs cnencaracehecnmntaiehinshed per fp ....... 
SBOE MAMIE ssndecinicasisa sovascvacanconsenasinasie Pe 
Galvanized spiral SONIDO. ..ncccees avenebeienbonssease’ 50 
fittings.. soatunbiibancmeas 30 
Patent I I ci cnvetncninctn casesaktannini 40 
COIGINE NEI cs ccccscnissduissone vonecauasessnicons 60 
Tin tubing...... suehidien 
UURRININE TN RN io secs cccadesatiaconcd mes 30 
xpanding conductor pipe and fittings...... 40 
be iron piece fittings for wrought iron 
» black and galv 70 
Bus ings and RIE ARSC 
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—Lorp Macaulay. 





Malleable unionB............0r-ssressever soeeeeserees 85 Double Extra Strong. double list of Extra| “There is but one means of obtaining 
leon iene unions..... ea aorgwentd 6 Strong. business, publicity—one means of obtain- 
EOS TDD: OOS 5.05 ssisincecccensessonccdcrtenrstenivte 50 ing | BS | 5 | © ing publicity, advertising.” 
Cast i bat flanges, manifolds and expansion e ome ee sess 2 Flea 
PIGS DANPETL......00....ccvrseroeereseerceronsee- seevere : : 
— Ps and expansion plates. coil 6™% a|&8 ; 3 RBNz aq =\8 
Iron "boi ie Globe, “angie, check, “cross, = |E8 ¥/s| | To be ready April Ist, 1889. 
safety, butterfly, throttle, back pressure Ec) a co] 
ON F00t VAlVES......009.......0-seeseereees: secsereee 65&10 | RR MIE SEEGER & GUERNSEY’S 
Iron body: Expansion joints and iron cocks, o | eaca aan i 
BED BLOM oo ckcsvissecesesastoseiccessvocvetsoveraseveosereses 65410 fara ee = ¥13 
te bogy: pon Rea with brass plugs...... 6 2 — a P Ss “ $ | ——WN EW -— 
TAIZNE WAY VAlVOS.......0..secrcsecccecerencorserees — sveces a Ba = : PM Fa 
ress: Gio " angle, check, cross OntOtys 10 SR ee zs $|® 
4nd radiator valved...........cccccscssecceceesseees =~ on 
Throttle and butterfly vaives................000 50410 ge Ss —_—_—_ _ le BUSINESS CYCLOPADIA 
Brass: Fin. globe valves, with finished bai 3| 
am ~— cide stdtesonsocin ——" er aciges 40&10 a A wt me 
rars: Steam, service, meter and union rR = 
meter cocks... . 57410 = |se % Sess a 4 | ea 
Brass: Expansion joints ‘and steam bibbs.. 50410 x | Ze ae ” ye) 
Mississippi gauge COCKS.......0....+-eseesereereee 55 jae wis 2 
Bingham —=«-_——acencessersveceescnesessoecee 30 pees TAD Be 5 l’ 1c S 
SS PIN IIE si vciciatvraseccesnatsnoseesoscoesien 50 ~ | S33 paiameR aE 31s 
Oil cups, tubricators and air cocks.............. 60410 1 eae ~s | # 
Cocks for steam SI sicctnnsodsidibtnenoveesIaniiie 6010} | g ; eses| s| 
tylinder cocks............+. ne : > | } me : .OF THE 
Comp. gauge cocks 2 |X | ae a SO 92) a =, | € s 
Water gauges, steam whisties aud whistle - Si 3 $| a 2 
valves z| ae Al oe 
Gas fixture fittings € = ¥\s ?} 3 |—_-———_ a |- Zi 3 UNITED STATES, 
McNamara hydrants and street washers...S a |- @ 723:14) lal* %| 3 
ae oe Pane... Ge SAE Ie sossasoe etal flo |S! 2 233 Ba | 3 ~ 4 
alvanized wrought iron range boilers, to " a : ; i j 
SOI GSEs a ralisses<osidcesbonseusbverescssecvepsaises e ES 3] pg 3 ai jia|™ | e = For Domestic and Foreign Trade. 
Galvanised wrought iron range boilers, ie = ; &| | ¥] | 
IEE nk cases enscicnsscoveccsvccscetséecs < Ypres : | A |e 1.2 — 
BN OE Nc cimsernseniearensporesandietinpicesoeens Aln | Ra & ; a a i - = 
Copper bath tubs.........000.+:+0++ I -, ; m) | eS | s| 8 
SIREEIAD woscsvinzeusacsovevisisgs wenn oreviagsoon: ovasainjayines 8 S\x ‘| & : =| |= |Z") 2] Our National Staples and Specialties. 
Cast, iron soil pipe, Sen, .“ie ea |! 3} FA | | a |x | Py I 
oli? Seni joe ie nocache: cxientsigitene oo $ - ca | $339 " | |3 ¥\= 8 Showing where ANY ARTICLE OF AMERI- 
BG BD Ce ita iatictesensecs - ccendscececseccasessoeostivs 0 a igeaas : 5| can be pur- 
I iis sovescbesinneenreqinkinvcianet 60| S$ x | ai: Bie bd Kan! bo ™ chased DIRECT. 
Drive well we ie deviscecepubinaseoiie 50 lx x | ml g A COMPLETE REFERENC BOOK 
Ground key wor IS | ea : EZ c 
Rough and fin. plain, tray and bath bibbs S| as Y | Pe = 
drant and geen — - —— = | RZ *e $ for Moantovtarsts. Tees, Jobbers, Re- 
Compression: a] | | 2 tai om yo en xport and 
Rough and fin. plain, tray and bach bibbs.. 50410 -~|g= a mport Merchants, &c. 
eiieliciemess igteps; urinal, hopper, ean eae 2 2 
PAGE GE HALT GUC cs. 85.0. sesseccossssesovence 2) 3: a Mee 
Basin cocks, from No.1 to 13 inclusive...... 50410 FA | 3 3 : : 235 Fy PR : Cc e, $5.00. 
above No, 13, and double a1. ie a S$] :|'a 
DASIM.... corccorerresseressceronessescocorcosesesssonscoccses 40&10 $| i zit =| ih 
Shampooing and sink COCKS...........+seeeeseeeeee 40&10 ml i : 33 z :| | A Complete Cyclopwdia for Buyers — Sellers 
Pantry ms OS AE) a ee edtuaha sted 5 ib 3 3 g z| 3g in all Trades. 
AIMPOOIN SPTINKlers............cceeceeseeserserees 7e 3:8 : 
Double bath cocks and chain stays............. 50410 = iA & 7a 3 ; 4 In Leather, $7.00. 
ie goods, plain and water back SOUP nse a| ?3 Bis 5 | 4 Published by 
BINED <icccsentpagtonccncesnssoncsunssdgibessvodebsstecoursnes 3| 3:3 Eg 3| 32 
Boiler couplings, ground face, per Per 3cos3 =le|< 
il 8 TEE REE net, 10| |g| s Sage =| =| s|THE SEEGER & GUERNSEY CO 
. . a] © = 
oly oe nae NEY «ER: Hip” ee 31 +/3| 7 Bowling Green, New York, U.S. A. 
Bee, rina and grates; bath, sink ae 5|a- nn z S|} & 5 . : 
SOU SI Pease nccccisibincdvperaccyentaccetens -| Qe we tt. -| Oo) a Lists f hed. _C 
Poldering nipples and SEEING. critics ise tscpeens at 8 DE Ss Py S\= lici Pha gles pes ae 
BE I ine invert vontescciovssescesaocncsesseesienet’ ; w | QuBe — © | mle, 
End ferrules; street washer screws, checks RP 2 sar Agents wanted everywhere. 
SE RAS RE ee Ea (55410 
Hydrant and basin -cancsandai bydrant 
sockets.......-. seveeeeee SOKO 











Pipe taps, reamers and dies... 
Plain pipe tongs and gas plyers 


Wrenches: OOO <exsetsininteteasetaboe. 50 &5 
Girard agricultural..... ie 

- ae pensekaase pienihedcudl 60 & 5 

“ Stillson... cinbinsiveoueiisiessge basses. ee 

" Armstrong... PMadigiiad Skintenkeuatabeascesd 25 & 5 

we TI EE Cvs ccsvcicsccecscacsnese nd 5 
be Wi naccnnices cctscdsecsecocccsssoovacsenss 
5 ON EC Ea 
Pipes tongs: Brown’s adjustable................ 
ss BS | RE ES Ee 
“5 , I 6 aaa 
- Brock’ S.......csecccsoresscccveescceecscess 
Whee ye  aaiiapltsitennscuctesihcdocdseecociosce 
We * ED chiticisnnknstin tecaimistieciceseciee 
- Parker’s COMD........000.....seeceeseeeserees 
‘* Bauer’s pipe and bollt...............ccs00 
Machinists’ LAINMETS....eseseccseesenceer vee ceseseneee 

a" Fe hes. sae 
Pipe cutters: Stanwood 
: ureka 
si pounter 


Bar 
Malleable oilers ce | al lam 
Screwing stocks 
Armstrong's adjuscable stocks and die 
Waste, at manufacturer’s prices. 





eee a. a ae Spec’l 
I ad eo aehensaghieeniianesl Spee’! 
MERNOe, SIPOR., DOMNGINE....<.scnscserensnsaresecssoennececs Spec’! 
Otley Bros. steam packing..............scceceseeee Spec’! 
Mineral wool........ RE IE, REE OES: Spec’! 
Lubricating compound...............sesssesereeeees Speo’l 


Malleaple iron fittings, black and galyv...... 
Wrouehbt iron = company and wipples, pumas 
and galv... 


Standard W wuintien iron, mieten. Gas and 
Water Pipe, 
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004 | 095 | .068 | 024] 27 | 005 
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004 | 006%! .091 | 056) 18 | 006 
005 | 007 | .109| 084] 14 | 005 
4|007 | 009 | 113) 112] la | 005 
1 09%4| 012%4| .134 | 167] 11%] 006 
1% | 012%4| 017 | .140 | 224] J1%) 007 
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2% 1/044 | 049 | .204/) 574) 8 | 015 
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344 | 070 | 086 .226 | 900 8 | 02 
4 | 085 | 100 | .237| 1066| 8 | 035 
4% | 100 | 125 | .246/ 1249) 8 | 045 
5 |120 | 150 | 259) 1450) 8 | 055 
6 | 165 | 200 | .280|) 1876) 8 | 070 
7 | 200 | 301 | 2327) 8 | 085 
8 | 275 | 322) 2818) 8 | 100 
9 | 370 | ‘344 | 3370] 8 | 120 
10 | 47% | .866 | 40 8 | 125 
ll | 575 | .875 | 4502) 8 | 150 
12 | 650 375 | 4900 | °8 | 250 
13. | 775 375 | 54 x 
14 | 900 375 | 5800 | 8 
15 _|10 00 .375 | 6200 | 8 




















” Extra Strong, double above list. 


Iron Clad Paint Co 


Factory 76 & 77 Central Way. Sec & Treas. No. 3 Case Bullding, 


CLEVELAND, OHIO. 


Ww Rail 


Order direct from the 
e Iron Clad PaintCo., 


And get the 
article, and save liability ot 
suit for using an article 
made in violation of the 
patents 
Green and now owned by 
this Company. 


RON CLAD PAINT 
is the most dur- 
able, most fire- 
proof and Cheap- 
est Paint made. 


FURNISHED both Dry 
= Ground in Oil. 


Nearly a! 
62 


enuine 





26 to 36 SUPERIOR STREET, 
On the Viaduct, 


Chicag 
BRANCH HOUSES: { toaiepelis, Ind. 
2-1m. 


——MANUFACTURERS 0F—— 


PRINCIPAL HOUSE : 


Ill. 


St. Louis, Mo. 


REPOSITORIES | 


Cleveland Co-Operative Stove Company. 


Stoves, Hollow Ware and Plumbers’ Sinks. 


CLEVELAND, O. 


Des Moines, Ia. 
nnespolis, sainn. 
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GARRY IRON ROOFING COMPANY, 
The Largest Manufacturers of Iron Roofing in the World, 
MANUFACTURERS OF ALL KINDS OF 
fron Roofing, Crimped and Corrugated Siding, tron Tile 
or Shingle, Fire-Proof Doors and Shutters, 
tron Ore Paint and Cement. 

Iron Frames for Roofs and Buildings. 

No, 152 MERWIN ST., CLEVELAND, OHIO, 
#@ Bend for circulars and price ist No, A 











IRON TRADE REVIEW. 








WORSWICK 


M’f’s Co., 
CLEVELAND, - 0. 


Manufacturers of 


PRINDLE’S 


Patent Metallic 


WIRE PAGKED 
UNIONS. 
Malleable and Gray Iron Fittings, “Wrought Iron Pipe, 
BRASS AND IRON BODY GOODS, 


Patented. 





Gas and Steam Fitters’ Tools and Supplies. 


#®@~ Send for Price List -®% 


Unexcelled for Hot Water or 
Steam. 


The only perfect packing for 
Natural Gas. 


Especially adapted for Car 
Heating. 


Permanently durable for all 
Fluids and Liquids. 


E. L. Frsaer, Vice Prest. & Treas. 





A. M. ALLYN, Sec. 


—THE— 
i 


ieee omen Tithe: Wise 


WHOLESALE 


= Pine & Hardwood 


47 CENTRAL Wy, 


Cleveland. O. 


Fine Hardwood Finishing Lumber a Specialty. 


PLAIN OAK, QUARTERED OAK ASH. CHERRY, WALNUT, YELLOW POPLAR, 
RED BIRCH, ROCK MAPLE, BIRD’s EYE MAT LE » WHITE MAPLiC porn one 
BEECH, KLM, :OUTHERN PIN 


Bridge and Oar Timber Cut to oe 42 





CLEVELAND WHEEL & FOUNDRY WORKS. 
SS MAHER & BRAYTON, Proprietors; 


Manufacturers of 


: Car, Engine, Truck and 


| Tender Wheels. 
RAILROAD, ROLLING MILL 


and Machinery Castings. 


- . 
Cnn 


and Turnonts. 


Chilled-Paced Railroad Frogs. 


Office: 20 Carter Street, 
» Works: Cor. Carter and Collins Streets. 
Cieveland Ohio. 32 


McMYLER “MANUFACTURING Cco., 
! 180 Columbus St., Cleveland, 0. 


SOLE MANUPACTURERS OF THE 


MeMYyYiER PATEWwWT 
 tnaiinos Steam Derrick, 


AND bag 


SEATON RIVET = BOLT HEADER, 


Ore Buckets and Dane Cars. 





8lly 


THE GLIN EK ENGINES. 


The most compact, best built and cheapest engine manu- 
factured. Boilers of Steel tested to 180 pounds 
pressure. A written guarantee with every outfit. 


2-Horse Power Engine and Boiler, ,,cemplete. . $150. 
4-Horse Power, - $230. 


Usually rated at 3 and 5 Horse Power by other makers. 


2, 4, 6, 8 and 10 Horse Power Stationary, Yacht and 
Launch Engines and Boilers. Write for Catalogue. 


ELMER E. CLINE, 


50 and 52 Ely Ave., - - 











H. P. Crowell, Seo’y. 


Cleveland Foundry C0. 


CLEVELAND, O., 


Manufacturers of 


7 - Gray [rea Castings, 


Japaning, Electro-Plating in 
ickel, Bronze and Copper. 


- Hardware Specialties made on Contract. 


We solicit corespondence and samples for 
estimate. 
OFFICE AND WORKS ON 


Piatt St. and C. & P.R.R 
4@-Take Woodland cars to Carr St. 42ly 


Steam Pipes 2 Boiler Coverings. 


Asbestos Cements, 


ig? F. E. Drury, ode. - 





Mineral Wool 
Hair Felt, 
Coverings and As- 


bestos Goods of 
all kinds. 


JOHN A. McCONNELL & CO., 


69 Water Street, PITTSBURGH, PA, 


NILES BOILER WORKS, 


MANUFACIURERS 


STEAM BOILERS, 


Blast Furnaces, Tanks, Stacks, Stills, Agitatore, Car Tanks, etc. 
Corpespondence solicited. REEVES BROS., Props., 


NILtS, Yrumbull Co., O 


The above cut represents Reed’s Cele- 
brated Sectional Covering. 


Mention this paper. 








on WORKS 


“? THOMPSON || 
, PROPRILTOR ipa 
- gis jpowER Stmo ron 
quack? HA for CRANES; wept ett 
onct®) pref RoiNG mis wing WORKS. 
oar FOUNDRIES. MACHINE SHOPS,COCKS 52° MINES 


_ LOCOMOTIVE, M PIVOT CRANES MOVERNEAD TRAVELLING CRANES” 


‘2 BRICK’ 


maven ane 


7 urinton Jak. 





\ 
from! to 20 inches #13 stylesCLAY CRUSHERS ~~ sthenann 
Machines with or without Crushers. 6 different Brickmachines 


Avoress FREY, SHECKLER & HOOVER, Bucyaus, On1c.__ 


7 ourrins 





THE ATNA MACHINE COMPANY 


SOLE MANUFACTURERS OF THE 


300 to 1000 Horse Power. Latest Design. 


For Rolling Mills, Furnaces, Pipe 
Works, Grist and Saw Mills, Ete. Also 
Manufacturers of 
Upright Engines from 10 to 150 H. P. 
Rolling Mill and Special Machinery, 

Light and Heavy Castings, and 

M. V. SMITH’S 

Cas Producer and Furnace. 
ENGINES ALWAYS IN STOCK. 


Warren, - Ohio. 





THE LAIDLAW & DUNN 60, 


CINCINNATI, 0 


Manufacturers of the 


“Hero” Vertical Boler-Feoders 2 


—AND— 


“ STANDARD” 
DUPLEX 


WITH ‘BRASS 





ALLIANCE, 0, | 


REMOVABLE WATER CYLINDE § 
dend lor descript ve circulars. 


Aetna Medium ane en Speed engines 


Cap Lathe, $1.25. 


_| ze 
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IRON TRADE REVIEW. 








x, The Armstrong Purifier, 








WITH 


Exhaust Heater Combined, 


Puriflesi the feed water by 
means of’ the live steam, and 
heats the water up to the bolling 
point by means ot exhaust 
steam, 

A full description of this heater, together 


_ a valuable treatise on steam boilers, sent 
to any address, free of charge. Address, 


W. C. ARMSTRONG & CO., 


13ly SPRINGFIELD, O. 











Hand ueey Metal Works. 


FRED KRANZ, Proprietor. 


Manufacturer of 


IRON LIME KILNS, 


Copper, Sheet Steel and Sheet Iron Work for 


Brewers and Distillers. 


PLUMBING, GAS :AND STEAM FITTING. 


STEAMBOAT WORK A SPECIALTY. 


OFFICE: 731 Water St.. 
SANDUSKY, Ohio, 





NEW AND IMPROVED 


{7-Inch Engine Lathes. 


Any length of bed. Workmanship strictly 
first-class, 


THE MULLER MACHINE TOOL CO. 


Sth and Evans Sts., [44] CINCINNATI 0. 


Over 25,000 


IN UBE. 










Sizes: 1, 


OTTO GAS ENCINE WORKS 
Schleicher, Schumm & Co., 


Horizontal OTTO ae Engines 


, Combined OTTO Gas Basins Som 


{ Philadelphia. 
Chicago. 
ical oro Gas Engines 

bo in Cylinder OTTO Gas Engines. 


mbined OTTO Gas Engine Dynamos, 
2, 4, 7k 10, 15, 25 and 50 horse-power. 















SEBASTIAN, 
MAY & GOMPANY’S 
Improved 
Screw Cutting 
Foot or Power 
Lathes. 


Catalogue of Lathes, Drill 
s & Machinists’ Tools 
and Supplies mailed on ap- 
Plication. Lathes on Trial. 
164 W. Second 8t., 


oo" 441ly OINCINNATI, O 





LATEST IMPROVED 


Western Washer 


\ This Machine is now in 
Bb \ the hands of 







"SHJOW 8} UO Aj}9 4}S [0S 


Five Thousand Dealers, 


And in use in more than 75.000 aeusshobte, 
We guarantee satisfaction with each machine. 
“It owe with a aud satisfactory sale 
everywhere.” ood margin in it for dealers. 
Write for ccaalanes and terms to 


The Horton Mfg. Co., - Ft. Wayne, Ind. 





SHEPPARD'S NEw $60 
Screw Currine 
FOOT LATHE, 


Foot and Power Lathes, 
Drill 5 roll- 
Saw Attachments,Man- 


ap Lathe, $1.25. 





etc. 
Lathes on payment. 
Send for catalogue of Quttite for Amateurs or 
Artisans. Address 4H. L. SHEPARD. A 

124 Kast Second St., Cincinnati, 0. 





E. E. CARVIN & COQ,. 
. Manufacturers of 
Machirists’ & lron Workers’ Tools 


LATHES, PLANERS, MILLING MACHINES 
AND DRILLS. 







AIND 


“moT}Is0dx Gy 


; (*yno @eg) : 
‘ON °M 98 YRTTIIN TVSUA 
MON INO 10} VPP PJOH pearooer oe 


Special Tools for all kinds of Sicethehining to 
order. Gear and Rack Cutting, Milling and 
Index Drilling to order., 


838-143 Centerst.. NEW YORK, 


W. BINCHAM & CO., 


146, 148 & 150 Water St., 
CLEVELAND, O 


Hardware, Iron, Nails and Metals 


OF EVERY DESCRIPTION, 


RAILWAY, MACHINISTS’ AND MINERS’ SUPPLIES. 


Wm. Jessop & Sons and Peter Stubs’ Celebrated Cast Steel. 
Malleable and Cast Gas and Water Fittings. 


Nathan & Dreyfus’ Self-Acting Oilers and Lubricators, Injectors and Ejectors; Penn. 
sylvania Tube Works Pipe and Boiler Flues; Peet’s Open Way Valves; 
Boston Belting Co.’s Rubber Belting, Packing and Hose: 
Alexander Bros.’ Leather Belts. 


STUBS, CROBET & ROTHERY FILES, 





ETC., ETC. 





G. W. STOCKLY. President. 
J. 


J.J. TRACY, Vice-President. 
Treasurer. N. 8. POSSONS, Supt. 
8S. M. HAMILL, Jr., Asst. Secretary. 


W. F. SWIFT, Secretary, 
W.J.POSSONS, Asst. Supt. 





- Tare —_ 


Brush Electric Co.., 


SOLE MANUFACTURERS UNDER ALL THE 
Patents of Charles F. Brush, for Electric Lighting, Storage 
Batteries, Carbons, Electro-Plating Machines, 
Electro Motors, Etc. 


THE BRUSH LIGHT STILL LEADS THE FIELD. 


No other System in the World equals ours in Simplicity, Durability, 
Earning Capacity, Reliability. The Best is always the Cheap- 
est. 45,000 Brush Arc Lamps now In use. Self- 
Regulating Incandescence Apparatus. 


GET OUR AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE. 
THE BRUSH ELECTRIC Co. 


CLEVELAND, OHIO, U.S.A. 


AGENCIES EVERYWHERE. 93 


The ECLIPSE 


COPYING APPARATUS 








= One thousand copies = 
black. per, ap stoncll re 
paper, no stencil re- 
= quired. The ® ipse ”’ re- 
= produces the a hand- 
= writing so ex ly faith- 
= ful that in most cases 
= “Kolipse” circulars have 
been taken for ordinary | 
written letters. Specimens 
and circulars on application. 
FELIX F. DAUS & CO. 


698 Broadway, N. Y. 


TO 15,000 Lbs. WEIGHT, 








FROM 1. 





TRUE TO PATTER , sound, solid, free from bl ‘holes, 
and of uneq RN, sour —_—_ > and meere o 
a  Bhafis and 30,000 Gleas Wheels 
ever. 40,000 and 30,( 
tom Heads, eto. ves. & ; 

dessr_ptio for Circulars 

CHESTER STEEL CAST ING co. 





Chester Pa. } 407 Library St. Philadelphia, Pa 





AUTOMATIC 


Vertical Engines, 
Especially designed for 

Small Electric Light Plants. 

Perfect Regulation. 


5 to 20 Horse Power. 
Send for Specifications and Prices. 


LLOYD & STERRETT, 
Erie, Pa., U. 8. ag 


Mention this paper. 





PENCERI AN 
TEEL PEt 








W OTTO RUBBER TIRE 


BICYCLES. 


NO cjg tht LR BICYCLE MADE 
& Cv , Dayton, 


Order quick. ; eo second- hand 7 
and cycles Guns 
taken in trade. ” 6 


WEBER & LIND SIGN WORKS, 
Artistic Signs. 
Cor. Ontario & Huron Strs., 
CLEVELAND, O. 













ew Cards; Bangers, 1 antint Bp gee 
etal, Glass and oir lth Slawe ong 
Champion Rubber Bucket 
CHAIN PUMP. 
Manufsctured § F Crawford 


also 
Chain-—best quality, Special in- 
ducements to parties 
car lots. Correspondence 


JOHN ADT & SON, 
NEW HAVEN, CONN., 


Machinery for 


Straightening & Cutting Wire, 


———ALSO FOR—— 


General Hardware Manufacturing. 


Patents. 
H. T. FISHER, 
SOLICITOR AND COUNSELOR, 
Late Examiner U. 8. Patent Office. Saar 


gen gee 
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THE AMERICAN 
Manufacturing, Mining & Milling Co., 


MANUFACTURERS OF ALL KINDS OF GOLD AND SILVER 


Mining Machinery) 


CLEVELAIND, OFFIC. 


SPECIALTIES.—The Linn DoubleJaw Rock Breaker and Ore 
Crusher ; The Standard Pulverizer (for wet pulverizing); The Crescent Pul- 
verizer (for either wet or dry pulverizing) Howaad’s Rapid Amalgamator ; 
Secor’s Improved Amalgamating Pan (for treatment af refractory ores); 
Howland’ a mproved Disintegrating and Concentrating Riffles. 


Agents Wanted. Correspondence Solicited. . Catalogues Sent on Application. 


J. Surrn. H. EB. Teacuovr. F. W. Surra, 


SMITH & TEACHOUT, 
minateerorers ot BOILERS, TANKS and STILLS o¢ «1 Description, 


REPAIRING PROMPTLY EXECUTED. PLATE AND SHEET IRON WORK. ALSO 
FLUES TAKEN OUT, PIECED AND RESET. NEW ILUES ON HAND. 


644 and G46 Broadway. Telephone 1121. [(91-ly]} CLEVELAND, O. 








MT. VERNON IRON WORKS, 
Oldest and Largest Works in the Country. 


c.& Cc. women > Co., Prop’s, 
anufacture 


Corliss Automatic Cut-off Engines,| 


50 to 450 Horse Power. 
Slide Vaive Stationary Engines 
All Sizes, Extra Heavy, with Girder, 
Box Frame. 


PORTABLE ERSTE. Cente 
ide Crank, 6 to 40 H. P. — 


TRACTION ENGINES 8 H. 
SAW MILLS, beng 


xtra H 8 

cat: Pour, wit Eedatiies Toke 
and Late b Socom 

posing Locomotive and Fiue Boilers. 

Address C. & G. a ante Mt. Vernon, 0 







Bend for Prices and Deseriptive Ci <— 
sare tive Cireuars, UBL Address, & 0, 





The HOPPES Feed-Water PURIFIER. 


Sold on Trial. Clean Boilers Guaranteed. 
SEND FOR 





Hard Sheet Steel Troughs easily cleaned. 
HOPPES MANUFACTURING CO., - - Sovrinefield. Ohio. 


Cleveland Foundry. 
Castinaeas 


Vor Machinery and Rolling Millr 


Car Wheels 


all sizes and kinds, with and without Axles. 
Chilled Faced R. R. Frogs 
STREET RAILROAD TURNOUT. 


Minter Strat. | Bowler & Go 


Shapers, Engine Lathes Drills. 
LODGE, DAVIS & CO., 


Cincinnati, o. SENv FOR sh 
15/’, 20’, 26’, 32” Shape wit 


17’, 19°", 21", 24”, 27"". - Kngine Lather 
25”. gh 32’", 40” B. @ ’p. F. Drills. You. 








20’, 4” Upright Dril 


The STANDARD TOOL GCo., 


CLEVELAND, OHIO, 
Manufacturers of 

INGREASE TWIST DRILLS, &c., 

TAPER SHANK DRILLS , 

Straight Shank Drilis, 

Machine Bit Drilis, 
Screw Driver Bits, 

Bit Stock, 





















me: 


Shell Ream ers, 

Standard Cauges, 

Milling Cutters and Special 

Toois, Morse Taper Reamers. 
—— Standard Patent —— 


. Twist Drill Grinding Machine. 
New York Office, 33 Chambers Street. 











William Tod & Co., Youngstown, 0, 
THE PORTER-HAMILTON ENGINE, 
The Hamilton Blast Furnace Engine, 


D 





Hydraulic Cranes and Accumulators. 


8@- Heavy special machinery generally. Send for illustrated catalogue. 





—NATIONAL— 


==] SAFE & LOCK Co. 


BRAINARD BLOCK, 
North Side Public Square, - Tolephone 300. 
CLEVELAND, O 
——MANUFACTURERS OF—— 


Fire & Burglar Proof Safes, 


BANK VAULTS, SAFETY DEPOSIT 
BOXES, TIME AND COMBI- 
NATION LOCKS. 


WORKS, 
Cc. & P. B.R., bet. Garden & Quincy Sts. 


C. J. McNUTT. Ashtabula, 0. 








BEVEL JIG MILIS J ™ 


For Ship Builders. 





of th 
The Best and Cheapest Mill on the ; ; 
Market. Boik 
No ship yard should be without this . 
Machine. 








SEND FUR PRICE LIST & CIROULAR. 


The Lane & Bodley Co. 


Manufacturers of 


i -AUTOKATI CODMPP_ExenEs 


.. from heavy patterns and of unex- 
F celled workmanship. 


STEE:t BOILERS, 
f Feed Water Heaters, 
» SHAFTING, PULLEYS, GEARING 


——— THE LANE BODLEY 00.. ; 
Nos. 1 to 25 John Street. ; 
OINGINNATE. ©. 


5/2 BOILERS 
Ow- and: SEAT Wo KS. 
































on 











15-INCH SHAPER. 











| Rovwess EXTERNE RULER Co YOUNGSTONN, ORIN. 





